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Foreword 



Expenditure by hospitals in the United States for 
medical irff^rmation systems and Computer j:on- 
trolled equipment haVe been projected to rise over 
the^ncxt decade to a level of $2 billion per year. The 
public interest demands that this investment result 
in benefits that justify its cost. Rapid^ advance^ in 
'computer technology offer exciting potential to sig- 
nificantly impact on management and information* 
processing wl^ich now accounts for as much as one^ 
thftd of the cost of inpatient care. Yet, the complex- 
ity of this technology and the lacJ^*o£ relevant train- . 
ing in this field of hospital management have led 
too often to disappointing experiences and little re- 
tigm on the investment of health care dollars. Lilfe- 
wise, health planners who are mandated to carry 
out Certificate-of-Need review fpr hospital capital 
expenditure are faced \sjith the same difficul- 
.tics— lack of specialized (experience in a complex 
and rapidly advancing science. This 'document does 
•not evaluate specific commercial information sys- ' 
tems.' Its intent is to provide a mechanism for asking 
relevant and constructive question^ pertkining to 
the'assessment of any system . It attempts not only to 
provide a tool for evaluating "hospital proposals, but 
alsojto encourage the health planner and hospital to 
work together in developing a sound medical infor- 
mation system plan . 



Gerald Rosenthal, Ph.D. 
Director , 



May 1981 



Preface 



Technology has. invaded heahh care in giir time. 
Today, a hospital without machines would seem 
quaint. Yet, all too often technology has contri- 
bute^l higher costs and only questionable benefits. 
To that end, health pfanrjihg policy has increasingly 
extended its focus beyond capacity to technology. 

Most hospital technology* is clinically oriented- 
CAT scanners, automated chemistry analysis, mon- 
itoring systems, dialysis machines . . ^. An impor- 
tant subset of hospftal technology, however, is *the 
application of^ modem cbmputer-comnuinication 
technology to the oj^ration of the hospital. Borrow- 
ing the economic arguments of Martin Feldstein, 
this author has argued elsewhere (Medical Informa- 
tion System, rAspeny 1977) that medical inrfonjfiation 
systems are, or at least can be, an example of cost 
lowering technology rather than simply one more 
cause of escalating hospital bills. 
' The origins of this technology in hospitals can be 
traced'^o the early sixties. Introduction of comprct- 
hensive, sophisticated systems did not occur, how- 
ever, until the following decade. The National dfen- 
tcr for Health S^rviiQ^Js Researclfinitiated its support 
of landmark evaluation researdh by Battelle at El 
Camino Hospital in 1971 , leading to a series of re- 
ports culminating in 1979". While the incentive 
structure in which hospitals operate complicated in- 
terpretation, it is clear that this research demon- 
strated Both patient <;are gains and productivity 
gains. ' \^ 

The Batt«lle studies were directed at a sophisti- 
cated physician/nurse "oriented comprehensive sys- 
tem. Heanwhile^ other hospitals were installing a 
variety of less sophisticated hospital-wide systems' 
and also a number of specialized de'partnijntal sys- 
tems (business, office, laboratory, etc.). Approaches 
to these systems ranged from "do;it-yourself devel- 
opment starting with a computer and a program- 
ming manual to subscribing to systems operated 



from centfalizedlcomputers supporting hundreds of 
hospitals. Little or no independent evaluation. has 
been done oq most of these syslems and ajpproaches. 

Faced with this plethora of computer technology, 
hospital executives and health-planners are placed 
^in'an uncomfortable decision making role."" Under 
the National Health Planning and Resources D^vel-. 
opment Act of 1974\ (Public Eaw 93-641), formal 
review ^nd approval bv health systems agencie5s and 
state health planning and development^ agencies are 
mandated. * ^ \ » , . 

Thus, the purpose of t^e work reported* here is to 
Synthesize the research' and experience of the last 
two decades into a useful tbnn for use by non- tech- 
nically trajned peopU who ^so lack the tin^e or the 
motivation tp ind^epcndently research this field, yet 
who must make decisions affec;tiil^ the quality and 
cost of .health care.' Our goal has not been prepara- 
tion of a formal review ^ajier, but rath*ipr a read- 
able, decision-fnaker oriented summary. The extent 
to wliich we'have athie^d our purpose will be seen 
only in the degree to wmch computer-communica- 
tions contributes to better, cheaper hospital'care in 
the future, ^ - 

This work has been supported by 6rant Number 
R03 HS 03347 awarded by the National Center for 
Health Services Research. The author is particular- 
ly indebted to James Ullom of that organizatibn for 
his cQunsel and assistance. 

Special ackrtowledgment must also be given the 
many Health Systems Agencies who have generously 
shtfired their procedures and newsletters, and pro- 
vided copied ofrelevantCON applications... i 

Hopefully, this book will prove sufficient^jjf useful 
to them to repay them for their efforts. ' 



Melville H. Hqdge 
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Purpose-^The National Health Planning and Re- 
sources ' Development Act of 1974 (Public. Law. 
93-641) created a review process for capital ex- 
penditures by hospitals. Beyond consideration of 
proposed capacity expansion, this^ review process, 
knojvn as Certificate pf-Need (CON), extends also 
to the acquisition of hospital systenis and equip- 
ment. ' ' ' f ^ 

Under Grant R03 HS .03^47-1 awarded by the 
National Center (efr Health Services Research, an 
inquiry has been nja^e into, the CON process as it 
. relates to medical information systems and a .book 
has been written for use by^both hospital exertitives 
preparing CON applications and health planners 
reviewing such^applicatrons. The objective of this 
b,oofc«is better decisionmaking Jn the acquisition of 
medical information systems by hpspijals consistent 
with the criteria establisTi'ed in f ^Il^93-641 ^ ^ \ 

Background — PrioT to the ^enactment of P.L. 
93~64H capital expenditures by hospitals* were sub- 
ject to review under Secftion 1122 of the 4972^ 
Amendment to the Social Security Act ' Lack of ade- 
quate sanctions under .the earlier law led to the 
ci-eatfon of the CON process. P?L. 937 641 created a 
review process by regional Health Systems Agencies 
(HSA's) and Stjite Health Planning and Develop- 
ment Agencies (SHPDA's). Under >enabling regula- 
tions issued by HEW, review by the|e agencies is 
mandatory for acquisition of any medical informa- 
tion system with a capital cost in excess of $J 50,000 
regardless of the method of acquisition (purchase, 
lease, rental, donation, etc.)' ^ 

Six regulatory criteria are potentially relevant to 
medical information systems: * 

1 . The- relationship of the system- to* the long range 
dev^opment plan (if afty) of the hospital. 

This work^has b«n supportedl}y Grant No. R03 HS- 03347 awarded by 
the National Center for Heahli Services Research. 



2. The need that the hospitaKs patient population 
has for such services. '* 

3. The availability of less costly or more, effective 
alternatives. • ^ 

- ,4. The immediate and long-term financial feasibil- 
, ity of the proposal, as w,ell as the probable impact 
on' the costs and charges for* providing health 
services by the hospital. 

5. The availabilhy of Resources (inclu4ing health 
.♦maHESJyer, nianagement personnel, and,-&inds 

for capital ai*i operating needs) and the avail-, 
ability ot alternative uses for such resource. 

6. The special needs aiid circumstances of biomedi- 
cal and' behavioral research projects which are 
^designed to meet a niitional need. ^ . 

V Given this regulatory requirement, a need existed 
to review how effectively the review process was 
functioning for'acqui^ticyi of medical information 
systems and to provide guidelines to decision makers 
to imprbve the process. ^ ^ 



Findings -All 204 HSA's identified in the Septem- * 
ber 1978 dnrectory .were contacted. 116 HSA*s re-*- 
sponded, Enabling 74 medical information systems' • 
to be identified. The following findings were made: 

1. About 10 medical information system CON ap- 
plications are miide each, month throughout the 
' United-States. « . ^ 

.2. Applications range from $40,000 to $7,789,000 
with' a' mean of $1,000,000, and median of 
$689,000. % • 

3. It is likely that a significant number of systems 
are. Acquired by hospitals without going through 
the CON process.. * 
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4. Actual' expenditures for medical informatieii 
systems by U.S* hospitals may be as high as 
$200,000,000 per year. 

5. No instance of disapproval was found, raising 
sofn^^uestion as to the rigor of review. \ * 

6. Inappropriate data were typically submitted 
thereby rendering effective review impossible. 

7. Non-hardware dosts were often not considered. 

8. Hospital information system development ^plans 
were typically lacking. • ^ 

9. Relevant alternatives were. often not considered. 

10. Hospital Ijne management involvement seemed 
often lacking. 

1 1 . Risks were infrequently assessed. 

12. Financial analysis methodology was frequently 
inappropriate. 

IS.. Specious economic claims were* sometimes 
tnkdh. 



, Guidebook — GiS/en the deficiencies reflected in the 
findings, a guidebook was written for use by hospi- 
tal executives and HSA^SHPDA reviewers. Since 
each review organization ha& considerable^ latitude 
in establishing review fcTrms, procedures, etc., the* 
guidebook was prepared to deal with issues of sub- 
stance rather than form. Emphasis has been placed 
on cooperation between the review agencies and 
hospitals to achieve the^om^jion purpose of acquir- 
ing only those medical information systems which 
will serve the public'ioterest as defined by legislative 

^and regulatoiy criteria. ^ v * 

The methoddlogy used in preparing the guide* . 
book was to synthesize existing research and exper- 
ience. Empfiasis was placed on preparing a highly 
readable documenffor non- technically trained ppr- 

' sonnel rather than a formal review paper. 

The guidebook reflects the author's view that 
medical information systems represent a major op- 
portunity to improve hospital productivity and cf- * 
fectiveness, provided that their acquisition is carrield 
out as a rational process with careful consideration 
of the economic consequences. .Despite specific defi- 
cientics presently noted in this process, there is no 
reason to believe this optimism is misplaced. 



Overview* 

CHAPTER I 



Introduction 

This guidebook is written for two groups' of peo- 
ple-Health Systems Agency. (HSA) staff or board 
members who must analyze and evalj^ace a -Certifi- 
cate-of-Need (CdN) application for a medical 
information system fr,om a hospital, and hospfital 
executives who must prepare^and submit sucfi ap- 
plications. The emphasis is -on si^stance rather 
than form. Each HSA establishes its* own format 
and procedural requirements. There is'lhtle pur- 
l5ose to be secured in attempting to present the 
varied requirements of *the 204 HSA> when the 
reader is inter^ted in those of only one. Yet, the re- 
quirements derived from' the I^ationaf Health 
Planning^ and Research Development Act of 1974, 
Public fiaw 95^641 ^ are common to all. 

With the guidebook and the instructipns from the 
cognizant HSA, ihe Hospital executive should be 

' able to do an effective job of preparing a CON for a ^ 
medical information system and the HSA reviewer 
should be abljL/to do an equally effective job of 

^evaluating* the proposed system application. The 
goal, however, is more than documentation and 
procedure; 'it is good decisiop making. The docu- 
n^entation and review procedure should simply re- 
cord the fundamentals of the decision-making proc- 
ess/ It should never be view^4,^s an end ^o itself. Un- 
fortunately^ review of medical information, systc^ 

, CONs suggests that the latter is too often the case* 
Voluminous applications consisting of largelylrrele- 
vant data which are silent on important^nd eyen • 

^ critical issues are conrmionplace. / 

^^itodical information systems ^ 

ChapteF5\iil^ate^orize and define system$ more • 
precisely. For now, medical information 'sy^stem may 
be dtfmed to mean any computer based informa- 
tion system used in hospitals for recording, Storing, 



transmitting, or retrieving information. Synonyms 
include hospital information system, data .acquisi- 
tion system, hospital computer system, etjc. While it 
stretches the nofmal meaning otmeSiiTiiJjj^orTna' 
lion system somewhat, individual department al^sys- 
tems such as business office systems and laboratory 
information systems will also be covered. 



Some ifl^ssumptions 

The intended users of this^guidebook are unlikely to. 
•ha,ve specialized experience with its subject. *They 
are also assumed to lack training in computed sci- 
ence or programming.^ Realistically, they can de- 
vote only a limited amount of tinie to the subject at- 
hand. The HSA member must review applications 
concerning every aspect of health care delivery. He 
' or she may encounter a medical information system 
CON once or twice a yeaif. Similarly, the hospital 
executive is in the business of running a hispital,. 
* These assumptions require directing attention t6 
fundamentals, and to do so.at^a non-technical level.. 
This limitation will not, however, cause us to 
compromise the quality of decision making. Indeed, 
it^ important— even essential — that the technical 
nature of medfcal information systems not result in 
their total delegation to computer experts. Certain-* 
ly specialized expertise is required, but the central; 
issue is how'this technology impacts the economic 
delivery of hospital-based health care, something 
that the hospital executive must count^mpng his or . 
her fundamental responsibilities. 

This limitation -will mean, however, thgt the- 
interested reader will not find, a comprehensive 
exposition about'medical infofmation systems here, 
particularly at a detailed level.* The reader may find ' 
the author's book, Medical Information Systems 
(Aspen Systems, Germantown, Maryland, 1977), 



which includes rather extensive references to the 
literaturt, more useful for that purpose. 

Another set of assumptions are^thos^ about the ^ 
potential merits of medical information systems. 
The author believes that bofh experience anfl re- 
search have amply demonstrated that this technolo ^ 
gy can have a favorabje impact on the quality and 
cost of hospital-based health care delive ry. Indeed,.. 
it represents a major resource for improving pro- 
ductivity and for controlling labor .costs, the major j 
demeqt in the continued inflation of hospital costs. 
. This inflitibn has be^n and continues to be so ex 
treme that the author's bias tends to go beyond the 
requirements of ^e legislation and regulations 
under consideration here to the belief that medJcal 
information systems must not gidd to\the co^t'of 
health care even if they '^rovule other benelits such 
as quality enhancement.^ Hopefully, this, bias has 
been minimized in i^is%olume. 
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It IS useful to explort the, economic invportance of 
medical information systems within the context of 
health planning. Are the dollar cpmmitrpents high 
enough *to justify the attention of health planners 
that preparation of this guidebook iitiplies? 

As part of its preparation, the author contacted 
each of the 204 HSA's identified in the September 
1978 Directory. One-hundred a^d sixteen HSA s re- 
sponded, enabling 74 medical -information system 
projects to be identified. During the first, half of 
1979, project applications were received by th^se 
116 HSA*s at an average rate^of six per month. 
statistical inference, it is estimated trf^t about ten 
medical information system CON applications per 
.month are made throughout the United States. (It 
should be recalled that, since no applications are re- , 
quired from military. Veterans Administration, or 
Public Health Service hospitals, tlie numt)er *of 
n^ical information_systems being installed is 
profebly sonr/ewhatTiigher,) 

Applications ranged in dollar magnitude from * 
$40,000 to $7,789; OOQ. The average size ^was 
$l,000,000-while the median ^As $689,000.' Thi^,' 
it seems reasonable to estimate that Certificate-of- 
Need applications totalling $10 million are filed 
each Aionth. As* will be discussed further in 
pters 3 and 9, certain-.cost elements are fre- 
quently omitted. Further, there is indirect evidence 
that applications are not filed on all installatjfolns. In 
view of tliese factors, actual expenditures byljmted 



States hospitals foF medical -information systems 
may be as high as $200 million per year. 

Despite this magnitude, our Purvey revealed no 
instance where a proposed medical information sys- 
tem project has been disapproved! Several* condf- 
tional approvals were i?t>t^d. Frequently, . applica- 
tions j^ere treated as rion sul^sfantive as tTiey did not 
"Effect bed or ^rvice capacity. Presumably, non- 
substantive applications receive ^* much more 
limited review. ' 

We have suggested our belief In the merits of 
medical inform^ion systems'; a Targe number of ap*- 
proved and iipplerh^ted projects is consistent with 
that belief. In vi^ oi" the deficiencies we will de- 
scribe in Clfapter 3, however, it is questionable 
^whether an adequate review of proposed projects is 
being carried out by either hospitals or HSA's. Giv- 
en the dollar magnitude of the associated invest- 
ment, we believe that some attention to improving 
the quality of these reviews is warranted. 



Guidebook organization 

Chapter 2, Health Planning Review Requirements, 
outlines the legislative requirements under Public 
Laws ^^3-641 and 92-604 for review of capital 
acquisition by hospitals and assesses the iftiple- 
^enting regulations applicable to medical informa- 
tion systems. This chapter will be useful primarily to 
th^ hospital reader Who lacks familiarity with this 
statutory/regulatory framework. The HSA member 
may undoubtedly skipi^it as its substance will already 
be well understood. 

Chapter 3, Current Certification- of -Need Ap** 
plication \Deficiencies, presents findings from a 
comprehensive review of medicaLinformation sys- 
tem CON*s ^om .throughout the United States. 
These deficiencies, along wfth the requirements 
identified in Chapter 2, create the implicit oudine 
for the balance of this guidebook'. 

In Chapter 4,'y4 Certificate-of-Need Checklist, 
the essential data elements for review are recorded. 
While these will overlap somewhat with the typically 
requifed data set, a medical information system in- 
herently involves no expan3ion of either hospital 
bedsi or»hospital services, the implicit premise.. on 
which most CON questionnaires are based. 

Chapter 5 is entitled Assessing System Alterna- 
tives. This chapter will introduce a useful model for 
categorizing systems, discuss cost^, risks and bene- 
fits, and identify systenx needs for each category. 



Chapter^ 6, Assessing Acquisition Alternatives, 
will consider thf various ways a given systepi can be 
acquired by a hospital — internal developm^t, fa- 
cilities management and externally provided serv- 
ices. Again, costs, risks, and ^enefits will be con- 
sidered. ' fe , 

In Chapter 1, Hospital Development Plan and 
• System "Objectives, the bas ic .cansideraxiohs^ in^ long 
rangr planning. of medical information systems for 
the hospital will be introduced. Emphasis will be 
placed on acquisition of a^ given system in the ton- 
text of the ultimate automated information system 
^eriyed'^for the institutioli including consicieration 
of the impact of any future changes in the hospital's 
client^population or seruices provided to that pcrpu- 
ration. 

Chapter 8, Resource Requirements, will identify 
the kinds of resources required for successful attain- 
ment of the hospital's medical information system 
objectives. Special emphasis* will be placed on 
management and staff, including medical staff ob- 
jectives. ' ^ 

Estimating the likely impact that system acquisi- 
tion will have on cost performance of the hospital is 
perhaps the single most crucial jtep in intelligently 
assessing the acquisition of a prospective system. A 



framework for jiiaking such an )»stimate will be pro- 
vided in Chapter 9, Financial Feasibility and Eco- 
nomic Impact. Particular stress will J)e placed on 
designing an effejctive benefit realization program 
and making concommitant commitment to benefit 
realization. / ^ ' 

Finally, this-book will.concludeJ)y examining the 
research aspects of medical information systems as 
^required by the governing legislation in Chapter 10, 
Special Requirements— Research. 

An appendix. For Further Retting, will guide 
the interested reader to additional publications of • 
interest. * 

This guidebook draws heavily on the evaluation, 
research that has thus far been carried out ih,tl)e 
field, especially the extensive evaluation carried out 
at El T]amino Hospital over the past eight years 
under sponsorship of the National Cehter for 
Health Services Research. The o1[)jective, however, . 
is nqt a review paper, but rather a uSeful guidebodk 
for decision making by people who have neither the 
time nor motivation to examine specific research 
designs and results. Therefore, this book endeavors 
to synthesize relevant research results with experi- 
ence and judgment. Hopefully, the result will prove 
useful to the reader. , * . 



Health planning feview requirements 

.CHAPTER 2" ^ . / , ' 
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Introduction ' 

On 'January 4, 1975, the 93rd Congress ^nacted 

* Public Law 93-641, the "National Health Planning 
and Resources D,eyelopment Act of 1974/* The cer- 
tificate- of- need requirements established by that 
l^w represent the prini^fy control external to the 
hospital over acquisition of medical information 

-ysystems. This chapter will describe this control 

* mechanism. It will also take noti of three other con- 
trol mechanisms which may affect medical iflfbrnra- 
tion systems. These: are the capital expenditure re- 
view provisions authorized undet Section 1122 of 
the Social SecuHty Act enac^^ as Public t,aw 
92-603 in 1972, the control over Federal funds for 
modernizatioij^ constructTon^r conversion of medK, 
cal facilities under P.L.-93-641 and finally periodic 

. . reviews of continuing "appropHateness" under that 
K same law, * . ' * 

State role ; . . 

Under P,LJ 93-641, each state must develop a cer- 
tificate-of-necd program which must meet <(but can 
also ctxceed) ^asic requirements established by De* 
pa^tment of Health, Education, and Welfare 
("HEW")r.StateS tnay use any appropriate combina- 
tion of new and existing legislation, administrative 
rules and executive orders to meet the requirement. 
V Because of the considerably flexibility given the 
states, and^the continuing actions .by states to come 
into xrorhiJliance,* it is essential to chedk require- 
ments In effect at a given time in^a given state. The* 
perspective here must necessarily be limited to the 
minimunt Federally mandated requirements. ' « 

Organization ' 

^ Each state is required to establish a^ State 'Health 
Planning and Development Agency ("SHPDA") 
which will administer the state' certificate-6f- need 
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program (^d which w51 serve as the designated. 
* agency of jhe stafe for 'purposes *bf Section 1122 of 
^ the Social Security Adt about v^hich more will' be 
said later).' t\ ■ ^ . \ ^ 

The certificate-of-need is grapted by the SHPDA. 
The SHPDA, howler, must consider the recom- 
mendations o/ the Health Systems Agency ("HS A") ^ 

* ^ which has previously reviewed^the application. An 
^ HSA is established fpr each health planning region 

by agreement i)etween a proposing organization 
and HEW after consultation with the affected stite. 
^ Tlius,'a certificate-pf-need requires first, applita- 

* ' tion tp the»HSA havjng.cOgnizalice over the. region 
in which, the applicant hqspital is located, apd aft^r 
securing a favorable recommendation, making 
.further application to the SHPDj^. , - 

Elements of a certificate«of4ieed program.'' 

The. principal elements of a tertificate-of-need pro- 
gram are scope, |hreshpld criteria, due process and 
•sanctions. In considering review of a ho'spitaPs ap- 
plication for a medical information jystem, those 
aspects of such a program which are not likely to be 
-relevant to such an application will be igndred.^ 
Thus, the reader nrijust exercise care in >extending/ 
what is s^ forth here to other subjects whe^fe these* 
ignored asp^tSipight-be relevant. The*rtfader is al- 
io reminded tljat-individual state requireihei\ts may 
be more stringerii iJthan the Federally jnandat^ 
minimum requirements set^^ortlr here. ^ ^ 

It is 'clear tKat acquisition of a medical ihforiha- 
tion system requires a certificate-of-need i£its capi- 
tal c&st exceeds $P5.Q,000. By *^c2tpital cost", is 
meaht any expenditure which under generally ac- 
cepted accounting ^principles is a coital expendi- 
ture: \ • . 

Acquisition by lease, rental or even donation does 
not permit escape. The test is whether 'the acqoisi- 



tion 'would have required review had it been pur- 
chased, irrespective of the actual method of acquisi- 
tion. . - * * ' 

The $150,000 level (or such lower level that a« 
state may establish) appears to be the only threshold 
of. the five established by HEW which would **trig- 
ger" a requirement for a certificate-of-need for a 
medical information system. It is possible,^ of 
course., that such a system could be acquired by a 
s^ies of capital exp.enditur^, ^^^h* under the 
threshpld, but in^combination exceeding,the thresh- 
old. IIEW has coi^sidered this possibilixy, but has 
specifically referred responsibilit^^gr deling wixh it 
to each state. , ^ >. ' 

HEW has established twelve ^ritena which must 
be included by both HSA*s aud-SHPDtA's among the 
considerations eniployed in their, reviews. Six of the 



HEW suggests \hat no such standard will be pub- 
lished in ihe foreseeable future. 

Thus, armed with the minimum considerations 
outlined above, it is necessary for each HSA and 
SH^DA to develop and adopt such criteria for 
medical information system review that they deem 
appropriate, following an open process involving a 
„ period forfpublic comment. 

There \i no mandate (beyond common sense), re- 
quiring HSA s and SHPDA's to coordinate their en-- 
teria development. Applicaht hospitals should, 
^erefore, verify that their proposals will be re- 
viewed against the same criteria at the local and 
state levels. - i 

I^SA*» and SHPDA's are required to provide due 
process and publish application re<:)uirements,/ 
notification of reviews, notification of decisions, 



information systems. These are 

1. Th^iFelationship of tbe system to the long range 
development plan (if any) of the hospital. ^ 

2. The heed that the hospital's patient population 
has for such services. ' ' * 

3. The availability, of less co§tly or more effective 
alternatives. . ' 

4. The immediate and long term financial feasibil- 
ity of the proposal, as well the probable im-, 
pact on the costs^ and charges for providing 
health services by the hospital. 



twelve are at least potentially relevant to medical hearing opportunities and hearing appeal processes. 
"^^ ' T^i- --- Following determination 3n, application- is 

complete and the required notification of mtertfste^l 
parties and^the public accomplished, nie actual re- 
view is to be completed \^'thin 90 days. Because of 
variations among the states alid^Jie many HSA's, 
^ hospitals should seek specilic guidance from their 

cognizant HSA on applic^on*proceduresr* 
^ While it is up to each state to develop jts own set 
oY* sanctions fdr failure to secure^a required certifi- 
cate-of-need, HEW ihust be sfitisfied that they aVe 
adequate to pcevent sucl? faiitre. HEW has sug- 
•gested denial or revocation of the Mbspitars license,, 
- .... ^ criminal penalties. .6f injunctive i^lief. 

5. The availability of resources (including health withholding of reimbursement of expense for the 
manpower; management personnel, ^and funds capital expenditure in question is not considered ^n 
for capital and operating needs) and the availa- adequate sanction by HEW. ' 
bilityofaltemative uses for such resources. \ ^ 

6. The special needs and circumstances of biomedi- 
cal and behavioral relsearch projects which are 
(Resigned to meet a natipnal need.- , , * 

Much of the balance of this book will, be devoted to 
relating these criteria to medi,cal information sys- 
tems. 5 

P.L. 93-641 pquires HEW to issue national 
guidelines which will include a wide range of goals , li^ho unuci mc 1:7/^ id w were umuca 10 :vviinnoia- 
and standards to which HSA s are expected to give ^itig-jofjhat portion of the hospital's reimbursenfient 
ajjpropdiate consideration. Standards have already for patient c^re under Titles V, XYIII and XIX 



,Si$ctlon*1l22,revlew . • 

Lack of a(Jpquate sanctions in the previously inau- 
gurated capital expenditure review provision of Sec- 
tion 1122 of the Sooal Security Act was a m^r 
factor leading to eiSfcment of iht cettifiq^\e-of- 
need processes of P.L. 93-641 two years later. Sknc- 
nfions under the 1972 law were limited to >vithhold- 



been published for general hospitafs— occupancy 
rates,' obstetrical services, neonatal* special care 
units; pefliatricj^inpatient s^ic^s, open heart su^- 
*^ g^ry. , cardiac Catheterization, radiation ^lierapy, 
\ * "CAT" scanners and etfd -stage ren^l disease. No 
standard has, however, been published for medical 



(Child Health, Medicare and Medicaid respectively) 
of the Social Security^Act attributable to deprecia- 
tion, interest and for proprietary hdspitals, return, 
on equity capital. For many hospitals, this sanction 
has proved ineffectual as a deterrent. 

Under Section 1122, states can enter into a con- 
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. information systems; and informed opinion within tractual refationshrp with HEW to undertake review 



^ of capital expenditures on the basis of need. The 
subsequent enactment ^f P.L. 93 641 with its cejr- 
tificate-of-rteed requirement has not automatically 
ended the previous program but does require^that 
the SHPDA administer the states 1122 program if 
an agreement with J^EW is in effect. 

This apparent duplication has been perpetuated 
by a number of considerations. Some states have not 
yet passed legislation creating a certificate-of need . 
program acceptable to HEW. HEW has more con 
trof via contract over the speci^provisions for 1122^ 
review* Where a division eitists within a' state be- 
tween the executive, and legislative branches, the 
executive may be able to enter into the necessary « 
^122'"contract with HEW but be unable^ to secure 
the legislatiorisTequired for certificatei^l^need. It is 
likely ihat Sectioti~H22 will gradually atrophy^ de- 
pending on the action ikat HEW takes against states, 
which have not established ^n approved fertificate- 
of-need program by the required date. 

Appropriateness review 

P.L. 93-641 requires HSA*s to review all existing 
institutional health services in its area at least ex^ry 
five years^and xnake recominendations concerning 
the "appi^priate^jjjess" of . those servi'^s to the 
SHPDA. HEW hasrchosefi tp re.quire only area-wide 
. appropriatene^oreviews. not reviews of individual 



institutions. Thus, it seems reasonable to conclude 
that existing medical information* systems will not 
be affected. It is conceivable that note could be tak- 
en of share)! systems (or the lack of them) in an 
area-wide review but this seems unlikely. The ap- 
propriateness revievi concept,, in fact, seems quite 
weak and of questionable efficacy! It represents a 
"watered down^' si^bstftute for an original concept 
of requiring periodic recertification of facilities 
> which was discarded by the Congress because of 
likely adverse effect on outstanding deb.t and capital 
markets for health care institutions.' 



Control of federal funds 



Title XVI 6f P.L. 93r641 provides for allotments, 
loans, loan' guarantees and interest >subsidies for 
modernization of medical facilities, construction of 
new outpatient and inpatient medical facilities and 
conversion of existing medical facilities for new 
health services. This Tide is essentially the lii|eal de- 
sceltdentoEtheold Hill-Burton program. ' 

Responsibility is placed on the SHPDA for review 
and prioritization o^ projects proposed forsupport. 
It is possible th« a medical infomjation system 
might be included as part of such a. project; how- 
ever, the criteria are sufficiently limited as^re the 
appropriated funds to make this a rscther unusual 
occurrence. ' • » 
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All Health Systems Agencies were surveyed for 
infonriation concerning thieir procedures and hospi- ^ 
tal information systerti projects they have reviewed. 
Responses were received from more than^half. The^"* 
nature and content of these responses^ were, highly 
variable so that no precise quantitative measure- 
ment o£, hospital information system review activity 
was possible. Seventy-four hospital information sys- 
tem project reviews were identified by this process. , 
. Yhese ranged from" notice of intent to submit Cer- 
tificate-of-Need applications through^ the various 
'stages of review to committed reviews. Again, the 
extent of information concerning these applications 
was l)ighly variable, ranging from copies of the Cer- 
tificate-of-Need application to brief line items ap- 
pearing in HSA newsletters. 

Despite the difficulties of qUantification,"»"these re- 
. senses from more than half of the HSA's in the 
United States make it possible to draw certain con-, 
elusions concerning project application deficiencies 
fpi hospital information systems. Since it is the pur- 
3se of this guidebook to provide, some helpful 
[benchmarks for use by Health System Agencies, as 
petitioning hospitals, it is useful to identify 
discuss these deficiencies.^ 



as 



JFailure to submit applicatton ' 

.* > . • * 

While it is difficult to assemble conclusive statistical 

proof from the data available, it appears likelyHhat 
many hospital information systems are beihg -ac- 
quired by hospitals without submission of Certifi- 
cate-of-Need applications. In some cases, of course, 
such failures may be traced to the status of "state 
legislation or HSA status. Others,^ hpwever, are un-' 
doubtcdly attributable to lack of awareness on the 
part of the hospital of the legal and regulatory re- • 
quirements. For example, the author is aware frony 
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confic(,ential data furnished by a vendor that 20 sys- 
tems of ^ particular type were sold in 1978. Only 
two of these systems appear among the 74 applica- 
• tions noted above., While it is possible, of course, 
that the other 1 8 were all sold to hospitals under the 
jcpgnizance of HSA's not responding to the survey, 
that possibility is consid^jed unlikely. Rather, since 
hospital information systems ^typically involve no - 
. expansion .in beds, nor addition of new services, it is 
possible that very often the judgment is made that 
no application is require^. Such a conclusion is, of 
course, invalid. Anqjher explanation may be^ that 
such systems are frequently leased or rented; hence, 
hospitals may (incorrectly) believe they are not sub- 
ject to review. 7-'. 

Inappropriate data furnished / - 

Most HSA's have published, usually in question- 
naire fbrm, standard data requirements for Certifi- 
cate-pf-Need applications. These data requirements 
are usually designed to^licit information relevant to 
an expansion in bed capacity or hospital servicesN^ 
Nearly all of the data dements in th^ question- 
naires are irrelevant to a hdspital information sys- 
tem application. Conversely, data of interM in such 
anvapplication is not normally a part of the required 
data\set. Therefore, the applications, while often 
voluminous, are usually dominated by irrelevant 
daCa, making it difficult, and in many cases impos- 
sible, to make any reasonable assessment of the ap- 
plication. „ ^ . 

Non*hardware costs not considered \ 

Hospital information systems typically^ consist of 
equipment (terminals, computers, etc.), software* 
(computer programs and documentation), occu- 
pancy costs (floor space and utilities), and. labor 



costs (analysis, programming, training and opera- 
tions). Yet, often applications address only the 
equipment costs, undoubtedly because they alone' 
are seen as capital expenditures , bringing them 
under the purview of'the Certificate-of-Need regu- 
lations. From a project review standpoint, however, 
it is obvious that all costs associated with the system 
must be considered in* order to arrive at a rational 
judgment on t\\e application. 

^Lack of hospital information system development 
plan 

As will be^iscussed later, hospital information sys- 
tems may be defined as serving the needs for both 
individual departments and, on at least three pro- 
gressively more sophisticated levels/ serving the 
needs of the entire hospital. It is important that a 
hospital have^a rather clear master plan describing 
its ultimate hospital information system objectives. 
Then, each system aoquisitiori step should be t^ken 
in the context of that plan. Yet, rarely do Certifi- 
cate-of'Need applications reflect the existence of 
such a plan. ^ 

Failure to consider relevant allematives 

As Suggested above, hospital information systems 
exist at both the departmental level and at progres-^ 
sively more, sophisticated hospital-wide levels. 
Applications typically fail to consider these alterna- 
tives in terms of the immediate system acquisition 
objective, in addition to failure to relate it to an 
overall plan. Given the inunediately desired system 
there is little evid^ce that hospitals are aware of or 
have considered even a^major^ty of the alternative 
vendors or sources for such a system. Finally, these 
systems may be acquired in several different ways, 
having differen^ cost ^and risk implications. Again, 
applications typically do not reflect aw^eness of 
these alterna^ves, much less a reasoned comparison 
and selectiori from among them. 



Lack of line management involvement 

< ' " ♦ • 

CJomputers appear to be viewed as a ^technical sub- 
ject best left to the data processing department. 
Many of the applications reflect authorship by data 
processing personnel, and indeed, not infrequently 
seem to have been written for the hospital by hospi- 
, tal information system vendors, suggested by identi- 
cal , wording among several fpplications for the 
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samS system. Yet, such systems significantly impact 
the*work of affected hospital departments. Typical- 
ly, however, there^is no evidence that the managers 
of these departments or the administrators of the in; 
stitution are strongly, involved in the decision mak- 
ing process, or have cominitted themselves to realize 
the^^lleged benefits of the system to be acquired. 

Absence ot risk assessment * 

The risks associated with successful sys^m imple- 
mentation and benefit realizanon vary substantially 
ainong the different kinds of systems and jnethods 
of acquiring them. Rarely do the 'applicjitions 
demonst;rate awareness of the^^ risks, much less 
analyze them. D^ta processing in hospitals has been 
far from a uniform success, most often because 
hospitals have undertaken technical tasks of major^ 
complexity and difficulty which prove to be beyond 
their managerial or technical resources. It seems es- 
sential that a careful assessment of the probable 
chances of realizing the llospital's objectives be car- 
ireS out in advance gf a commitment. 



Inappropriate financial analysis 

> 

TypiewUy, the applications contain an assessment o^" 
.cost^avings versus cost; often, these analyses are in- 
appropriate and misleading. Failure to include all 
cost elements is one major causer failure to provide 
any mechanism to translate- potential benefits i;ito 
realized benefits is another. 



Specious economic claims 

Claimed economic benefits are often inappropriate. 
A frequently recurring claim, and one upon .which 
the justification for many system acquisitions, apr 
pears to rest, is that of collection of "lost charges.** A 
substantial portion of hospital C9Sts is reimbursed 
on a coit, rather than charges basis. Clearly, "lost 
charges*' has no bearing on Medicare, Medicaid and 
other cost reimbursement third party collections. 
Further, even where substantial revenue* is collected 
based on charges, it is not ir^the interest of the com- 
munity to spend money to improve cdtlections. If a 
hospital is failing to bill for, say, ^5% of its services, 
it will set its rates 5% higher to match total collec- 
^tiori with total costs. Some distortion will occur 
among patient bills to the extent that "lost charges** 
are not randomly distributed. Procuring a m*edical 
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information system to improve charging precision 
wiU increase the cost .of health care to the communi- 
ty with no associated increase in liealth care delivery 
productivity:: thus, ^c^Jtiction of **lost charges" 
shquld bc^ summarily rejected as grounds for eco- 

• nomic justification. * ^ 

Thc^ de^icncies create some doubt about the 
; quality of deci^on making by hospitals preparing 
applications arid by HSA reviewers. Much of the 
balance of thiy guidebook wiU be devoted to avoid- 
ing these deficiencies. The goal is not to criticize, 
but to seek jntelligent, rational decision making by 
hospitals— decisions that will prove lb be in their 
interest and, those of the communities which they 

^scrve'as well as meeting health planning regulatory 
requirements, ^ 



A c«rtificate*of •need checklist . 

CHAPTER 4 



Introductidn 

Chapter 3 identified a# series of deficiencies com- 
monly occurring in Certificate-of-Necd applications 
for medical information systems.- The remainder of 
the book will be directed toward eliminating, or at 
least minimizing, these deficiencies. ^ 

V>hile there is no clear common denominator to 
the deficiencies to avoid, undoubtedly a significant 
cause is that the nature of medical informatidn sys- 
tems is soniewhat at variance with usual subject of 
CON review^ which typically involves proposed 
expansion of services* Therefore, the application 
fornis are only partially relevant to tbe body , of 
information required for intelligent review. 

Neither revision of existing forms nor creation of 
new ones to s^rve the need for additional, relevj^nt 
information is advocated. Rather, use of a checklist 
by the reviewer is suggested. 



Us#8 for th0 Checklist 

The checjdist which is presented in tKe- following 
section is intendecl to serve three purposes. First, it 
should serve to pro^e the reader with an overview 
of the subjects which arf relevant to consideration 
of a.medical information system review. As such, it 
is an outline of the remaining chapters, althoug|i 
not necessarily in sequence. • 

The second purpose of the checklist is to serve as 
an agenda* for preliminary meetings between .HS A 
representatives and hospital representatives. Agree,- 
ment should be sought on which .checklist items are 
' particularly crucial to the proposed system review so 
that the subsequent application is r^ponsive and a 
timely review decision caq be reached. Ideally, such 
meetings should occur at the outset.of consideration 
of acquiring a medical information system by the 
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hospital because the^oal is good decision by the 
hospital, not merely a "good review" by the HSA. 

Finally, the checklfst should facilitate actual re^' 
view of the submitted CON a'pplication by the HSA. 
If the desired goal is achieved in the preliminary 
meetings, the formal review should be routine. A 
number of the issues are outride of the usual CON 
application form but these can easily be incor- 
porated as suppleme/ital information. 

Medical information system review checklist 

The checklist is designed for thd general case, and 
consequently, some judgment must be applied in its 
application. Acquisition of a payroll system will not 
require involvement by the medical staff. The skills 
of the hospital data processing staff may be irrele* 
vant if a vendor' developed and operated system is to 
be acquired. 

Thus, in practice it might be useful to photocopy 
the checklist and mark those items relevant to the 
application under consideration. It is intportant to 
focu^ on the few critical issues most affecting the 
likely outcome of the contemplated decision and not 
permit them jto be obscttred by copious irrelevant 
information. 

Many of the iisucs in the checklist are jcasy to 
quantify'and evaluate. 'Others defy quantification 
apd may present difficulties to the reviewer in 
evaluation (e.g.« 16adership and commitment of ad* 
riiinistration). YetVboth the hospital and the review- 
er i^ust guard again&t ignoring the more subjective 
or quantitative factors. There is no correlation be- 
tween eaS^ of quantification and importance. * 

A. Hospital Development Plan and System Objec- 
tives > 4 * I 

1 . Hospital development plan (5-10 years) 
a. Mission . 
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1 ) Inpa t ien t or outpatient services (pri • 
mary, secondary, tertiary) 

2) Teaching programs (MD, RN, tech- 
nologist, etc.) • • 

3) Research programs * 

b. Relationships 

1) Merger 

2) Shared ancillary facilities 

3) Coordinated specialization ^ 

4) teaching affiliations 

5) VVltemate organizational modalities 
^ (HMO's, etc.) 

6) Shared medical information systems 
development/operations 

c. Physical plant 

1) Hospital additions or rearrange- 
ments 

2) Remote facilities 

3) ^Multiple facilities 

4) Other automated ^systems or equip- 
ment 

d. Quantitative projections ^ 

1) Admissions 

2) Occupancy 

3) Length of St ay 

4) Ancillary outpatient visits 

5) Clinic outpatient visits 

6) Data specific to sizing selected 
system^ 

B.' System Selection and Acquisition 



1. 



2. 



^ Objectives ^ - 

a. System category (hospital wide, depart- 
mental) 

b. System level 

c. Relationship to existing or future system 
Selection team— orgamization and partici- 
pation , 



Administration 
Data processing | 



c. 
d. 
e. 

f.. 
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Industrial engineering , 
Nursing ' 

Major department needs 
Medical staff , 
Alternative systems ey^aluated . 

a. Vendor and candidate systems. (bencK^ 
;^arl» anid others) 

b. feroposals received* 

c. ^spitjitl visits (where, similarity to own 
hospital, etc.) . 

dlv yse of candidate systems by evaluatocs 



e. Reference checking 

^ 1) Candidat)e system (all or many user 
hospitals) ; 
2) Vendor (experience, integrity, fi- 
nancial resources) 

f. Evaluation procedure (factors, weight- 
ing, scoring, etc.) 

4. Acquisition alternatives 

a. Approach selected 

1) "Do-it-yourself * development ^ 

2) Packaged software 

3) > Vendor installed 

4) vendor installed and operated— fa -» 
cilities management 

5) Vendor installed and operat- 
ed—service 

b. Risks 

1) Is the hospital contractually paying 
for input or output? 

2) Responsibility^ for mandatory 
changes 

3) Growjh limitations 

(a) Activity and services— sensitivity 
analyses 

(b) Higher level systems 

Financing Alternatives 

1 . "Unbundled** cost elements . ^ 



2. 
3. 



V/ 



4. 



Cash purch^se-'^'^N. 
Vendor financing \ 

a) Rental ^ 

b) Rental/purchase 

c) Installment purchase 

d) Financial lease 
Third partyfinancing 

a. Unsecured loan . • 

b. Secured loan 

c. Operating lease 

d. Financial lease 



D., Personnel Requirements, (for selection, imple- 
mentation, use/operations and benefit /ealiza- 

. "on), • • 

1. Administration V ^- ^ 

a. * Leadership • 

b. Commitment . . ./ 
^ 2. Data proye^ing ^ ^ 

. a. Skills * ■ 

b; Experience 
, c. Consultants 
3 . Industrial engineering 
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4. ^ Nursing- professional (RN, NP, LPN, NA) 

and non-prpfessional (clerks, etc.) 

5. * Depa^itient heads 
•6. Medical staff 

*a, * Leadership— officers 
b. Attending staff 
House staff 

Hospital -based (radiologists, patholo- 
gists, etc.) 
Imra-hospital relationships 
a. Communications 
Openness 

Participative decision making 
Board* administration relations 
Medical staff —acfministration relations 
In^ra-medical staff relations 
Management group relations 
Administration —nursing relations 



c. 
d. 



b. 
c, 
d. 
e. 
f. 

h. 



E. Financia I Feasibility 

1. Assumptions . , ^ 

a. Syst^em life 

b. Inflation rate (by year and by cost and 
savings element) S 

c. Installation schedule d ^ 
-d. Benefits realization schedule" 

e. Financing method and cost , 

2. Costs (see Table 9--] for more detailed 
checklist) . > 



8- 

c. 
d. 



Equipment 
Facilities' 
Software 
Maintenance 



3. 



4. 



5. 



6. 
7. 



h. 



J- 
k. 



f . Taxes and insurance ' 
Training 
Supplier 

Management ' * 
Industrial engineering 
Labor fringe benefits 
Benefits (see Table, 9-2 for mdre detailed 
checklist) 

a. 'Realizable labor savings « 

b. Supplies 

c. Previous system costs 

d. Interest costs 

e. Capital facility costs 

Risk • 

a. Critical variables 

1) Identification 

2) Range ^ ' . 

b. Sensitivity analysis 
Analysis 

a. Discounted cash flow return on invest- 
ment method ' * 

b. Present value method • , 
Analyzing partial systems 

Relating financial costs to non-financial 
benefits 
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e. Utili^^ 



F. ResearchSpecialConsideratidn 

1 . Materiality (predominant use —patient care 
vSTresearch) ^ 

2. Financial support 

3. Marginal costs % \ 

4. Organizational control 

5. * Incremental development 



< 
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AtMSting system aitomativss 

CHAPTERS 
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IS Introduction 

Chapter 2 noted the requirement establishe^l by 
Publip Law 93-641 that the HSA review process ex- 
' plore "availability df less costly or more effective al- 
. tcmativcs/* The purpose of this- chapter is to pro- 
vide a basis for such an exploration. To do so, this 
^ chapter will outline a method for categorization, 
provide some cfcfinitionsi ;set forth a useful categori- 
zation system, an<ji finally, provide a list of system 
vendors. With this background, the reviewer should 
be able tea categorize a hospital application for a 
medical information i^em under the review and 
determine whether' aft least the major altem'atives 
^ hafk been identified and assessed. ^ 

. . \ ' 
Categorizing systems . 

Computer systems utilized in hospitals range from 
those intended for specialized computational pur- 

' ^ poses, such as calculating radiation therapy doses in 
tlie radiology department, to comprehensive hqppi* 
tal«wi(te information system autonn^ting much of 
the informaHon processing associated with inpatient 
,and outparient cafff^ Accordingly, it is helpiful to de- . 
vclpp a system or a methodology for categorizing 
. systems. These categories represent useful labels for 
communication, and, they' also^ can be usecl as* 
''building blocks*' in constructing and assessing the 
hospital development plan (which will be discussed 
in Chapter 7). 

Any meaningful consideration of alternatives 
must'be^made. within the confines of a given cate- 
-gory to permit like comparisons. Caution must be 
^exercised, however, in utilizing any categorization 
system. The variation among system^ is abnost end- 
. lesK^. JHence, it i» likely that no system will entirely fit 

4^ jdto a, single category. Instead,, the ^ore usual cir^^ 
cumstance is to find that a system predominately fit« 
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tmg into one category will have certain features usu- 
ally found in another category. Also, the assump-. 
tion should hot be made that systems which are as- ^ 
signed to th^same category are equivalent. Indeed, 
they ^re not. They will vary considerably in scope, 
depth, ai>d excellence of technical execution. Thesi? 
Imitations must constantly be borne in mind in any 
discussion of system categories. ^ ' 

Some definitions. ^ 

Before pfoceeding further, it is usefAl to provide 
«some ba^icti definitions of computjqr systems ter- 
minology for- readers lacking familiarity with the 
computer field. It is useful to thinU'of a computer 
•system as consisting of input/output devices, a proc: 
essor*, a memory, and a set of progranris. While com- f 
puters may create aj>>iflTkge in the readeps mind' bt ~ 
complex matheprlatical computations^which indeed 
is one of their functions), their more common appli- 
cation in hospitals is Tor communicating^ii(Forma- * 
tipn from one pomt to another at ^he desired nme 
and in the desired *form3t. Hundreds 'of lal3§??tfofy 
test or&ers may b#c(^solidated/ for ex9mple> to ^ 
produMi^ 6r00 a.ih. laboratory specimen pickupt^^ 
list. Computations may also b.e involved, but they**\ 
rarely are mqre complex than arithfnetic compula- 
tions, su^fh as Calculating a patient s bill., Therefore, 
a medical information system is in reality, a power- 
ful communi(;gtions system, rather than simply a 
super calculator. * • / • 

Processing may be done jii either a balch mode or 
a real time mode.^*Batch mofie** refers to^thecollec-* ^ 
tion of a large group of similar transactions and 
^hen processing them at a given time in a single 
baltch. "Real time processing" involves* processing 
each transaction as it occurs. Each mbde of pfoc 
'in^ 4ias it$ proper application. Foi; ^example, 
computation of the hospital payroll^ demands batch 



prpcessing, w^ile transmission of stat X-ray orders 
from the emergency room to the radiology depart - 
meiit requires real time processing. 

Another distinction ahiong conriputer systems is 
on-line versus off-line proces§ing. "On-line" refers 
to^he direct connection between a user-dperated 
input device and the processor. This may, for ex- 

• artiple, be a keyboard terminaKwired directly into 
the conlputer. Off-line processing implies use of % 
docfumeiit. forexample, a f)ayroll time caird, which 
is then physically transported to the computer** and 
rransiated into computer language by keying ^t a 
later time. 

4 

Equipment require!d is'variecl and consist? oi" the., 
computer, including its processor and memory,^ 
input devices and output da^^ices. Corrtputers range 
in size from so-called maxi-computers filling lar^e 

• rooms to bread box size mini-computers, to micto 
processors, fhe so-called "computer on § chip./' 
While important t^chnital distinctions exist which 
are beyond the technical scope pf this' book, no gen- 
-eral conclusions c^n be dT;awn concerning tlie su- 
periority of a given type or cla^ of computer. Em- 
phasis should'Be placed on what a system does and , 
how well it performs these tasks i^ther than on t^^e 
kind of computer it employs. f ^ * 

The mo?t common off-line input device fs t|he key 
punch or key tape machine by which manually. rye- 
corded alpha numeric dat^ is translated inter nta- " 
chine-readable form , by keystrokes. The keyboard 
-terminal, equipped with a cathcTde ray' tube (CRT)* 
display, performs a similar function, and in ad^- 
tion, is tied on-line to the processor, elftriinatihg any * 
intermediary, form of storage sUchas punched cards 
or Jjunched paper tape or magnetic tape. Auto- 
mated document reading is po^ible by ijse of mark ' 
sense readers of opticar character recogniticu de 

' vices. These are useful, for example, in r^ing lab- 
oratory values that have been recorded on form? by 
technologists back info th^ medical information sys- 
tem. Finally, ^he Ljgfct pen, combined witl^ a 
cathode ray tube, is^«u;i ext4^mely -ppwerfiiF inputs 
metjkod^ permitting selection from among displayed 
alternatives by simply pointing a pen-like device at 
the -desired word or phrase. This latter device is 
especially useful for persbnnel lacking typing skills. 

^.Output from a computer may be so-called "hard' 
copy." printed document* which m^y be produced 
at either a centralized printer in the "computer fa- 
dlity, or oh printers Jfaca ted at Appropriate work 

fites througfipur^g^^pital. O?, ouirffct niay be 



j4)resented to the user via a cathode ray tube ^r t.ele- 
vision4Tlce display when ho permanent record is re- 
quired! * ^ 
^ "Software" is used to describe instructions which 
control th^ perfoynance of the "hardware'.' (the 
equipment) in a computer system. Computer equip- 
rnen/is analogous to a musical instrument, particu-^ 
larl^y an ^automated one such as a player piano, 
whUe s0ftware,is analogous to the musical composi- 
tion. While obviously the result is a function of both 
components, it is not unreasonable to state that the 
software component tends to be much more impor- 
,t|rit in determining the ultimate performar^ce of a 
system. 

Narrowly defined, software consists of computer 
progr^nis, "Operating system" programs are those 
whfch control the machine and its various devices, 
such ^ as loading programs, running programs, 
priming, error <;h^king, etc. "Application" pro- 
^ grams aj-e those which cause the<^omputer system to 
perfprni the function desired by tne user. A broader 
defihition of software would also include system^ 
^ analysis; thaf is, the review of, say, the hospital ad,- 
mittmg procedures and recording these procedi^s 
in a precise* structures format, including all varia-^f 
tiqns |fii(ioptions^hi.cK would then be translated 
into applications programs?»by the computer pro- 
^■gramn^^l This;4)roSder definition might also in-' 
elude 'u«er education and user documentation, be- 
jtaiKe without these .fatter components, even a. well 
designed systeCn may not be e&ectively used. . ^ 

Departmental Versus hospilal-wide systems 

^ • * 

The first important categorization is to differentiate 
between systems designed .tjp^iupport the needs of a 
sipgll hospital department versus systems that are' 
comprehensive, or hospital -wide in their intended 
'^application./ ' * * 

^Arf^alysis of, information processing functions 
withirythe hospital reveals that within eaCh depart- 
•ment a portion of the tasks are entirely imernaj to. 
«the. department, but another significant portion re/ 
qi^ires interac^on with other departments or access - 
to common data such as admission lists, bed assign- 
nierits,*'etc. Further analysis' makes it apparent that 
there are also interactive effects ]>etween depart- 
ments. Foe example,. a radiology order written by a 
physician for^ upper GI series implicitly affects 
^the^ dietary department because of the need for* 
jvithholding breakfast from the p^ient. Certain 



E 



18 



medicatioa orders may affect test results in a clin- 
icdi labor'atpry. Countless other examples wilLoccu; 
to the reader. Although a hospital is conveniently 
^ ^ org«H;^d into departments for management pur 
f)oses» an analysis of the informatiop required, for 
the effective care of patients and Vnanagement of 
jthe institution , soon suggests that the >vhole is much 
more than the sum of the jjarts. THis leafls -to' the 
conclusion that the optimum applicatioh of infor^ 
mation systems technology of the hospital ^s on a 
comprehensive, or hospital -wide basis. 

One apprqach which may suggest itself to the ^ 
jreader is to^instafl a series of departmental sys 
terns — admitting, laboratory, pfiarmacy, radiology, 
nursing, medical records, eft., and then at some 
appropriate point in the future tie these systems to 
gether into an integrated system. This is sometimes 
referred to as the "modular approach." Unfor 
tunately, while it is an attractive concept, and looks 
very good on planning charts, it has proveivin^prac 
tice to be difficult and elusive. Tying computer sys- . 
tems together is nqt a simple task, particularly if the, 
systems' w^re designed and developed independent • 
ly. Access to common fifcs may prove to be\" 
problem. 0{JeratioiHq the presence of failure in one 
or niore of the systems and subsequent recovery fol-' 
lowing repair represents another difficult problem. 
Jn general, then,* the modular building block ^p* 
proatrh should be viewed with some skepticism. It 
C2ln be safely/adopted by a hospital only, when that 
hospital can fiqd a previously successful imple- 
, mentation and integTiation of , the specific depart 
4 mental systems under ^consideration which it can 
emulate. The risks of undertaking it on any other 
^ ba^s are not insignificant. 

Because of these difficulties', a hospital is usually 
best advised to carefully plan a hospital-wide system 
before acquisition of any departmental systems. For 
a more modest beginning, it may be possible to ac- 
quire components of a desired hospital -wide system, 
but the hospital should/issure itself that it can add 
additional capability at a later date by^directly ob- 
, serving the more complete system in satisfactory 
operation in other hospitals. Claims that dissimilar 
systems can tied together or ''interfaced" should 
also be verifiM by observation. 

At jeast two commoq exceptions exist to the gen- * 
^rar^phiFosophy just "outlined, where departmental » 
systems may represent an appropriate approach. 
These are in the business office and in the clinical 
laboratory. Both of these departments have excep- 



tionally he^Tvy internal data pfoc^ing require- 
ments, and very well developed systems ^ist to satis- 
fy these requirements. Satisfactory interfacing to' 
hospital wide systems has been, demonstrated, al- 
though the task i^ much more difficult in the case of 
\ the clinical laboratory system th^n in the case of the 
business^ffice system where ^interfacng can be, if 
necessary, performed off-line without significant, 
compromise tpovera^ capability. • * 

The business office system was, in fact, the first 
majorj application of computer technologjito, hos- 
pitals, and was in large measure a consequence of 
the reporting requiren^ents resulting from the Medi- 
care/Medicaid Amendments, to the Social Security 
Act bf 1965. A recent survey found that 93% W the 
hospitals surveyed were using computers in tr 
business offices. Typical functions which are ihclud- 
ed in business or financial management systems., 
patient billing, accounts receivable, payr^l and 
personnel, .accounts payable, general ledger, and 
inventory control . , 

Exantples of other ftpartmental systems may be 
id^tified such as^harmacy and.radit)logy systems, 
but these are at least an order of magnitude less 
common thin laboratory or business office^systems. 



Benchmark systems 

In discussing each category or system it is useful to 
identify several ''benchmark" vendors. The purpose 
is to provide a practical test for use by the reviewer 
in determining whether a reasonable assessment of 
alternatives was made by the hospita|. These bench- 
mark systems are chosen from the most widffeim- 
ployed in th^ field^'in their category, and he^K it 
would be reasonable to infer that any assessment of 
alternatives carried out by a hospital which did not 
include one or both of theni^oufd be incomplete, 
just a^we woulH be skeptic2^of any^aim that a rea- 
sonably assessment of automobile alternatives had 
been made which failed to include Gederal Motors 
or Ford. // is nctt suggested that thesis systems should 
necessarily be the system of choice for the hospital. 
No such evaluation has been made tp support this 
conclusion. To reiterate, no endorsement of the 
benchmark systems shoul^^be inferred] they jire In- 
cluded solely as a measure of the extent to which al- 
ternatives we^'e considered in a CON application. 

The benchmark busihess office systems are those 
offered by Shared Medical Systems and the McDon- 
nell Automation Cbmpany. These systems are pro- 
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vided as "services*' (a method^of acquisition dis- 
cussed in the next chapter) and are utilized in hun- 
dreds of hospitals throughout the Uftited States. j 

Clinical laboratory s^tems came inttf use only a 
few years after business office systems. These sys- 
tems 'begin with laboratory test requisitions and ' 
.generate specimen logs, specimen pickup sheets,| 
work sheets, load lists, laboratory reports, quafity 
control reports, test logs, etc. Whil^ less perv^ive 
than business office systems, they have been ac-' 
quired by hundreds of hospitals over the past dec- 
ade. ' 

No independen t^tudies are Known* to the^author 
wliich document their cost effectiveness; however, 
most hospitals which have installed therft have , 
claimed saving offsetting their cost. Since labora- 
tory tests typicalC/grgw at a rate~of 15% per year or 
more, many laboratories have argued that these sys- 
'te^s have permitted accomf)n^inpn{ of thisxontin-. 
ually increasing workload with less than a propor- 
tional growth in laboratory work force. Quality im- 
provements have been report^fd, both in the reduc-** 
tion of errors and in speeding the availability of lab- 
oratory test results to clinicians. 

Benchmark systems in the laboratory area arc 
those developed by Commul^ty Health Completing 
and by Technicon T & T Corporation,, particularly 
the LDM-8000 system. 

Hospital'Wide systems ' ^ 

The hospital -wide systems are typically on-line, 
real-time systems utilizing sonie type of cathode ray 
tube terminal at eaphmajor work site, and often in- 
clude printers at these work sites. Accorc^hjgly, these 
systems appear similar to the casual observer, at 
least at a superficial level. They-vary significantly, . 
however, in cost, performance^ and growth poten- 
tial. The least sophisticated and capable of these * 
system? will represent an investment measured in a 
few hundred thousand dollars while the most exten- 
sive will require i]^stm*ent of many millions of dol- 
lars. Therefore, it is in this area the HSA reviewer 
must particularly focus attention. 
. It is convenient to categorize the hospital-wide ^ 
systems into" three categories or levels — levels 1,2,, 
and 3. As noted earlier, any categorization'^ysten^is 
somewBat blurred in actual use^as system developers 
cross category boundaries. Nevertheless, this three ^ 
level categorization system is quite useful. 

Levef^systems are the least expensive and least 
capable systems available toTRe^ hospital. They are 



sometimes called ''data collection'* or'^chafg^ col- 
lection'' systems.. These systems place input ter-* 
minals in admitting, a^ the nursing stations,' and in 
the principal ancillary departments. Output print- 
ers are located in at least the major ancillari^s such 
as laboratory, pharmacy, and radiology. 

Level 1 systems perform two basic functions. 
First, they are used for message -comm\inication. 
Patierfi admissions data is entered via a ter^ial in 
the admitting office, and the admitting notice will 
print out at the appropriate nursing station,, and in 
the ancillary departments. Physician orders ^re 
transcribed from the order sheet by a. terminal oper- 
ator (usuallylTunit clerk) thr9ugh a keyboalrd ter- 
minal and will print out in the appropriate ancillary 
department. For. example, a laboratory order typed 
into the nursing station terminal will print out on 
the laboratory printer. * * 

^The processing capabilitylpf the system is utilized 
to^Tormjit these messages as desired. For example, a 
laboratory order may be'^prirlted as*a combination 
specimen label and work sheet. A computer record 
is ij^ade pf all orders transmitted by 'the system 
during the 24-hour day. At mid^%Iit. or sonie^her 
designated cutoff time, this computer record js ahen 
fed into the hospital business office systeni. Thus, 
charge collection is performed in addition to mes^ 
sage communication. ^ * 

Level 1 systems typically possess three common 
characteristics. First, their storage capability is lim- 
ited to a single day. After messages have been trans- 
mitted from the point of origin to destina^n,, only 
the charge record is stored and that record is erased 
following transfer to the business office syste^. 
Thus, there is,no capability tp review medic^^rders 
in effect on a patient over a few days or his entire 
stay, or to review laboratory or other results from 
previous days. Second, terminal input is character- 
istically pprformeci by keyboard selection^ from 
among choices stored external to the System. For 
example, laboratory tests performed by the hos- 
pital's laboratory may be listed in a Kardex or in a 
printed djrectory with^appropriate codes. The ter- 
minal operajtor looks up the desired tests and enters 
the appropiFi^te code through the terxpinal. This 
method of entry reduces stdrage requirements in the 
system, and of course, contributes to lower cost 
is rather slow and requires special operator skills. 
The third characteristic of .level 1 systems is that 
their use is alniost^^ifivariably restricted to non -pro- 
fessional, clericaH)ersonnel. This follows both from 



their limited functions, largely message coiti- 
munfcations,'Si'nd thdr rather tedious methods of 
' iAput which are unlikely to be acceptable to a busy 
professional. 

An evaljaaticm is presently underlay at tjie- Uni- 
versity of Sout^iern California of level 1 systems un- ' 
der a grant from the National Center for Health 
Services Research, This evalaafton will endeavor to 
measure cjost effectiveness of these systems. Since 
econbmic justincatio^'^ for. these systems sometimes 
depends , OA capture oT "lost charges,^' car^ must be 
exercised iiji analyzing their economic impact. 

Careful jreview of these systems should also in* 
elude consideration of their suitability for upgrad- 
ing into level 2 and 3 systems. Because of the.limita- 
tibn^ of both the terminals and the processors used 
in level 1 systems, it is not clear whether such up 
grading can be achieved, and np good examples of 
successful upgrade are known to the writer. This 
question of technical upgrade ability is also a^siib- 
ject of the Southern California grant noted abpve. 

Because of their low cpst and limited impact on ' 
the medical* staff, level 1 systems have found tH^ 

widest' application among the hospital-widf systems. . functions are simply impractical if in irJlfermediary 
Suggest 'benchmarjc systems are the Huff, 
Bafrington and Owens MedPro system and phe 
NJcPonnell Automation Company's HDC system. 

Level '2 systems differ from level 1 by reijioving 
two of the basic constraints associated with level 1. 

Level Z systems contain adequate storage capability ' e/timeliness in the delivery of care^esults. Produc- 



dara codes. Even where light pen or touch terminals 
not requiring typing slylls are used, level 2 system 
displays are organized for efficient use bj^non-med- 
ically trained clerical personnel. This means, of 
course, that each terminal in the hospital must be 
suppKed wifh an appropriately trained operator on 
*'each shift 4n which it is anticipated that the ter- 
minal will be in use. This terrpinal operations fuitc- 
tionv|:an,be combined with other duties such as fti- 
cluding it among the tasks of -the ^unit secr^ftary. at 
' the nursing station. There is, nevertheless, a funda- 
mental requirement to transinii all information, 
from physicians, nurses and other professionals 
through intermediaries which has adverse cost im- 
plications. This also creates quality limitations aris- 
ing from the necessity of transmitting professional 
information through non-pi'ofessionally trained in- 
termediaries. 5ince informatioiTgenerated ^y pro- 
fessionals cannot uniformly be reliedupon to be leg- 
ible, complete and unambiguous, interpretation by 
intermediaries is not without ^isk. This use of inter- 
mediaries also, of*course, constrains^the potential 
functions that* this system can perform. Certain 



must be relied, upon.* Certain benefits .wliich 
uniquely arise from thf professional interacting^ 
\yith the data contained in the systetn concerning a 
patient ^re also precluded. * 

Level 2 systems result in reduced errors and great- 



to maintain data on, ^11 active inj>atients as i^ell 
Therefore, dataVovering any part or all of the pa- 
tient's stay in the hospital may be retrievedTfroin any 
terminjil in the system. This added storage "capab^- 
ity* greatly expands the useful . applications. Fpr 
example, tomorrow's radiology workload may be 
exaniined and cumulative faboratory test "reports on 
a patient maybe produced. 

SeioncT, level 2 systems typically store within the 
system the array of choices. whic^^ may be made by 
the terminal operator, in contrast to level 1, where 
the array of choices is stored in some externally 
printed form. For exkmpfe, all drugs contained in 
the hospital formulary* could be displayed oh the 
screen, permitting the operator^© select the one 
corresponding. 'to the drug order written by the 
physician on the medi^atioa sheet in the chart. " • 

j[-ike level I ^stems, leyel 2 systems are designed 
for use by terminal operators rather than nodical 
professionals. Therefore, tenxiinal entry techniques 
may involve special skills such as. typing or .use of 



tivity gains occur, but they are t6 some extent pffset 
by the cost of internjediaries. An individual hospital 
assessment, which we will describe ih Chapter 9, 
will ^be required to make a reasonable estimate of 
cost ^effectiveness, The benchmark systems sug- 
gested as'representa'tive of level 2 are tfiose offered* 
by Natij^nal jf^ata Communications and Datacare. 

' Level 3 systems represent the nfrost s^mbitious and 
far-reaching comprehensive medical information 
systems. They differ from level 2 systems in that they 
are designed for direct Use by physicians,. nurses, 
and other health care professionals. They are de- 
signed on the premise that most activity in a hos- 
pital stems from physicians* orders and is ultimately 
aimed at functions performed for the patient or re- 
sulting in information which is iretumed to the 
physician for use in further decision' making. Since 
an important subse^pf this same clinical informa- 
tion is utilized by nurses in carrying out physicians* 
instructions and making clinical observations,, 
direct use by nurses is also emphasized. ^ 



Level 3 systems combine high performance x.^^^--^ {Medical Information Systems, 



")minal^with displays organized in natural aiid*log 
^igal medical 'language with whicK physicians and 
nurses can communicate as fast or faster thap they 
could previously with handwriting .'in traditional 
manual information processing. It has also been 

^ found necessiJiry to achieve this communication fa- 
cility with^nly the niost minimal. training in order 

' to achieve acceptance. j *\ 

The level 3 system thus Eliminates intermediaries 
in niedical communications.^ Further, by placing 
th^ physician and nurse in direct interaction with* 
the system, additior^l system functions ^re now 
, possible. The level 3 system thus has'the greatcfst im> 
pact on altering the manhec in which care is deliv" 
'Cred* in a hospital. 'Becaiise.^'^of the additional' 
terminal capability required, as well as. a greater 

. number of functions now performed, level 3 systems 
' are the most expensive of the hospital-wide system?; 

' Conversely, li^wever, their ' benefits may be antici- ' 

. ^ pated^obe thegreatest. * ^ 

'A level 3 system has been extensively stiidied in a 
. JJational Center for -Health Services Research spon- 
.sored eight year^tudy of the Technjccm MddicalTn- 
formation System installed ^t^El Camino Hospital, 
Mountain View/ California. This stud^h^fi^l been 
carried >out under contract by both the hbsf>itaCit- 

. self and by ,the ^ttelle^ Coiuitibus Laboratories. 
Significant patient care bene^s have been^repor^ed ' 
as reTlectei^ by greate/ accuracy, 'timeliness and 
compiet^ess. Ecoi^iMt^^^ have indicated pro- 
• ductivity gainS'.approj^imating the cost 'oj^ tfie sysi^« 
"tern. Given the incentive structure wKich exists in a* 
hospital coirimunity under present legislation, this 
evaluation could not detgrmine if additional savings 
beyond thpse necessary to pay for the system and re- 
naain'pomfjetitive in the local Jiospital community 
could be realised. The interested reader is referred 
to the El<^amino and Battelle reports which are 
cited in the bibliography (Barr&tiret al.. and Gall). 

The Technicon Medica^l Informatbn System, 
which vTSil the subject of the aforementioned levaluk- 
tion studies, is a benchmark for level 3 systems'. A 

^ second suggested benchmark is the M^dicus Corpo- 

^ ration Spectra System, which ^as also designed for 
direct professional use. 



•Systenvseiection 



While a detailed plan for system-^selection by the * 
hospital is not the purpose of this ^publication, but 
^ rather was a.subject of an earlier book by the authpr 
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mantown, Maryland, 1977) certain selection prin- 
ciples are . suggested .here. The' violation of these 
priricJ^les may give ihe hospital- executive or HSA - 
^reviewer some ^use for concern/. r.^, 
^ It will be suggested in the next chapter, in consid* . 
ering acquisition alternative^, that most hospitals 
are well advised to select frpm among ^he various 
vendors of developed systems in contrast to .under- \ 
taking syStepi develtfpmltnt \frithinahe hospital. This- / 
implies the necessity for evaluation of -vendor de- 
veloped^ystems. ' j - ' 

The first caveat in undfert^akingjuch a selection is 
to be certain that all importantly affected gr«oup^n, 
the hospital are well representee^. Just as, **war is too 
- important^'to be left to the generals," medical infor- 
m^tign systems "are too important tcf be left to the 
computer experts. There^re, the selection ^grolip 
should include representation from administration7 
' rhedical st^ff, nursing, clinical laboratory, phar- • • 
macy, radiology and the^^jSSsiness office. The desig- ' 
nated team should cdlleotively. com'prise a group in. 
^hom tl^e balance of thietorganization wijl hav^ con- 
fi*^'nce. As will be noted' in a later chapter, the in- 
stallation of a coniprehensive medical information 
system in a hospital ✓is potentially a behavior ally 
traumatic Went. Participation of all affected per- 
sonnel indecision making is; of course, a proven 
'method of minimizing such trauma^ Also, the 
varied experience of the members of the aforemen- 
tioned groups is* required to make a reasonable 
assessment . . 

After organization of selection grotps, if a long- ' ' 
term hospital development plan for medical infcw- 
rSation systems does not^already exist, construction 
of such a plan should be the, first task, of the selec- 
tion^group. Consideration^hould be given to.a long- ' 
range plan which culminates in a levels systeni to 
avoid later encounterrhg a cul de sac;, however, 
whether such a goal is established or not, the long- \ 
range ^lan should h6 developed in accordance with 
the princfples which Will be discussed in Chapter 7. * 
*Then, on-site visits should be m^de to hospitals 
employing systems representative of various stages 
in the long-range plan. At a minimum? site visits 
should be made to hospitals utilizing one, or'^prefer- ' 
ably both^^of ^the suggested ^bei^^mark systems. 
Other systems in the category of ^ntffest should alscx 
be'rvisited. Later in this chapter we will present^a 
confprehensive list of systems. Specific suggestions 
might ^Iso bX^btained from the American HospitalV 
Association . * I ^ 
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In seriously examining a given system, visit^ 
should m'ade to at least two hospitals employing 
- the system. Particular care should be exercised in 
drawing conclusions at the hospital site where th^ 
system was developed because of the singular by* 
products of the development process. The develop- 
ment site hospitals will on one* hand have suffered 
from the usually unavoidable trauma of develop- 
ment error, and on the other hand, reflect pride in 
"their" system. Where options exist, hospitals visited 
should be those judged the most synilar to^ the, 
evaluating institution. Check lists should be drawn 
up in advance' of visits to be sure that all relevant 
•questions ' are considered. Professional ^natchups 
should be made; i.e., physicians with physicians, 
nurses with nurses, lab'oratory technologists with 
laboratory technologists, etc. 

An almost ideal method of evaluation is to ar- 
range with the hospital possessing a system of in- 
terest for personnel from the evaluating hospital to 
work for several days in th^hospital utilizing the sys- 
tem. Much can be learned by physicians making" 
rounds* with other physicians using a system. A week 
spent by a nurse working at a nursing station utiliz- 
ing the system is infinitely more .valuable than a 20- 
minute tour. While such a significant investnient of. 
tinie is undoubtedly practical* only for^ia-depth 
evaluation of one or two /'finalist" systems, it is 
strongly suggested that it, be considered. 

A dangerous trap in system evaluation is consid- 
eration of "features." The fact that a system claims 
to have» say, an "adverse drug interactioji system" is 
almost meaningless unless an evaluation isscafrjed 
out on just how. thq system' performs. Stated differ- 
ently., the depth and sophistication of performaiice 
of a given function-is much more irnportant than 
the- array of "features." Depth can be rather easily 
assessed by attempting "to handle a half dozen or so 
real patients' data with all the attendant "real 
world" complications and exceptions via the sys- 
tems. ''Shallow"^ syiteml will simply pirove to be in- 
capable if handling the data effectively. Thj^ makes 
comparison charts a rather dangerous evaluation 
tool .when not backed up by on-site, in-^epth 
exploration of functions. 

• • - 

System vendors 

Table 1 summarizes the offerings. of 1:58 vendors. as 
of .1978. This table .was constructed by David K. 
Tao at Washington University School of Medicine, 
St.«Loui5» under a grant ftom the National Center 



for Health Services Research.' No implied endorse- 
ment is^ intended for any system contained in Table 
1. Indeed, many of the4isted systems are unfamiliar 
to the author. Nor, to reiterate, is any endorsement ^ 
suggested for any of the benchmark systems identi- 
fied ^earlier. Since any listing of this kind becomes 
rapidly dated, it is suggested that its use by hospitals 
be supplemented by checking with the American 
Hospital Association or other sources of current in' 
foritiation. Table 2 contains vendor names and ad- 
dresses. The tables and notes making up the rest of 
this chapter are taken directly from, the Tao report. 

Notes to table 1 v 

(a) Implementation type: F= Facilities Management: 
1 = In-House (on-site) computer system; S^^ervice 
Bureau (off-site). Where blank, the information was not 
obtainable from information supplied by the vendor. ^Fa-, 
cilities Management involves vendor responsibility for 
operation of the client's computer facilities. Tin -house sys- 
tems may be installed by a vendor, but are subsequently 
operated By the client's^staff . Service bureaus pr6vide ac- ' 
cess to processing on a computer locate^! at the vendor's 
site. In some cases, notably hospital "distributed process- 
ing" systems, a minicomputer may'be installed at the hos- 
pital, connected by telecommunications to a "host" com- 
jUrfter at a'reriibte site. Vendors offering this arrangement 
arecbnsidered both type "1" and type "S". ' , ^ 

(b) Number of Clients: Clients either^currently using or 
committed to using the vendor's mjedical applications 
software, accordii^g to the vendor's estimate. An asterisk 
(*) indicates that the vendor provided names of some cli- 
ents (and presumably would also do*this for a prospective 
customer). Where blank, information about number^of 
clients was not given. 

(c) Customizing: A rough indication of the answer to the 
survey question: ^'Approximately what percentage of your 

" software-development effort is spent in custom -tailoring 
to meet iijdividual requirements?" THe codes: A =51% 
or more; B = 21% to 50%, C = 20%^or less. Where 
blank, the question -was not. answered.. Many vendors had 
(Jifficulty interpreting this question, especially in the 

icases^of "profile-driven", or "parameterized" programs? 
which allow users to tailor programs to their ovca situa- 
tion^ but do not involve extra custom programming by 
the vendor, 

(d) Billing/accounting: Actually includes all business 

functions related x.o patients, suc^ as accounts receivable, 

^ ♦ 

' Tao, David K. Computer A jfpttcattom m Medtcme ~ it sutyey of 
Vendors. Washington Univermy School of Medicine, St. Loud, Mo. 
February, 1976. • > { * 
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Abacus Data Systems 

Abl^tt Diagnostics Division 

Afcademjc Computing Corp 

Accucom Data Inc. 

ADP (Automatic Data Processing) 

Advanced Medical Systejns 

Alex Riverbank Assoclafes Ltd 

All Type Systems Inc , . 

Am^ Colors*^ Corp : , 

'^AML^jnternational : , /. 

Analyllc Associates .^-AVi 

AppalaQjilan CompuferServlces T. . ^. . . 

Artronlxjnc \ 

B-D Electrodyne ; 

B-DiSpear Medical Systlhftis "/.[-. 

Bac-Data Med. lnform$itlon Sys ^ 

Basic/Four Corporatfon 

/Beehive International 

Blomedlmjitlon Corp . . ^ 

Burlington Data Processing : . :f 

Burroughs Ck}rp.' ^ ^ 

Business Informatlon'Sys., Inc. ^ 

CCS (Comp&ter Consulting SvVi 

CDI (Computer Dynamics Jnc) 

CGR Medical Corp V !... 

CHARTJnc 

CHC(Communlty Health Comput.). . . / 

Cllnip Services Corp 

Commercial Data Services , ; 

Commercial Data Systems * : 

,;CompKj| MedlciJ Systems Inc 

' Gompucare, Iff0.; 

Computer Concepts & Svcs. Inc 

Computer Laboratory Servlges.^ 

Computer Medical Corp 

Computer Sciences Corp j ^ F, 1 

Computer Synergy f[ 1 

Coulter Electronics i 

Creatlv^.Soclo*Medics : . . . . f^^^S ' ' 

QSM Medical Divlces^ i . .>.... /i 

, Cybermed Corp , .4 .......... . i 

p*SarCbchpany , * i ' ^ 

^Detacare,lnc F,1 ' 

Data Service Agency Inc. S 

OATx ;( ; i 

Malr Data Systems , . . . . 1;^ ^. . . . . . . i 
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Digital Equipment Corp > ; 

Diversified Computer AppUc 

DN A CDIversif led Numeric Apps.) 

Doctors Office*Comp. Svc. Incv : . 

Edelman Systems Inc 

Employers Insur. of Wausau, MSSD 

Florida Soft ware Services ^ 

General Electric Med.Sys. piv. 

Gamma Systems Services — r 

^General Automation Inc. ^. •. 

General Coinputer Corp . 

Genetron, Inc — - 

Ham1iniWilliams& Associates : — 

HBO&Compa^iy • 

Health jarde Corporation ,. . . , 

Healthcare Computer Sys. Ltd. - 

Health Care Systems (NC) . . . 

Health Care Systems (MN) . 

Health Control Cofp 

.Health Man^^entC^prp- ....c 

HewIett'Paciwd Ca , ^ . : 

HMS Medical Servll§9.. ^ 

Honeywell, Inc 

Hospital Computer Systems Inc 

Hospital DataCtr. of Virginia . . T 

Hospital Financial Svcs. inc. 

Huguelet Systems Corp 

LB.M. Corporation . . . » .v 

ICS (Integ. Comm. Sys Jnc) ' 

IDS (Interpretive Data Sys.) , — 

Informaticsjnc ^. . 

Info-Data Inc 

Intelleciron International inc. 

Interactive Systems Inc ; r 

Interactive Sys. & Mgmt. Corp. .\ 

,John8on Controls inc. ....»!..*.......... 

Kaman Silences Corp : ; 

Kuhn.Olsen & W^st. . , S 

Larry Chittenden & Associates . . .y. . 

LCI (Lal)oratory Computing Ina)*^. . v 

Lockheed ElectronicaCb 

Lpgic Systems Inc. — 

M D (Medical Datamation) Corp \:\ — ! ... 

Management Systems Inc. of Amer 

Marragement Systems Tech. Inc.. ^\ — 

MBS (Midwest Bus. Statistics). . . . .7:. . . , . 

R**-IUdiolofy. . J 
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McDonnell Automation Co 

MCSl (Med. Computer Syst. Inc.) 

MCS (Medical Computer Sciences) 

MDC (Medical Data Consultants), 

' MDUMedical Dimension Inc.) 

MECA (Med. Comp. Ap;)tic. Corp.) 

Medatran. . . ^. 

' Medcomp Research Foundation ^ 

Medical Data Research' 

. Medical Data Services (VA) . . . ^ » . 

-Medical Data Services Inc. (TN) 

Medical Data Systems (Ml) .... •. 

Medical Scientific Internat't 

Medicus/Spectra Medical Systems 

•Meditech.^ ^; 

Mecti-Matic 

• MedlabCompany 

MedtekData 

Med*Oata Systems inc 

MRI (Medical Resources Inc.) 

MSA (Mgmt. Science America) 

MCS (Marvagement Systems Corp) 

^ ' Medical Data Syst. Corp. (OH) . . 
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National Data Communications . 

NCR Corporation ... ; 

NLT Computer Services Corp. 

Northrop Data Systems 

\^ ^ • Northwest Data Systems 

Occidental Computer Systems , a • : 

Omega 'Systerns 1 . . . 

Orion Systems Corp: 

>.Uplark'&Co., 

^^-.y-^^M (Professional Acct. Mach) 

Pelam.lnc -...a.... 

. Pen'tam'atlon Enterprises 

Phono^-Qram System . 

PHS (Professional Hosp. Svc.) . , . . ..W.. 

Professional BilHntjCorp 

I ' \ Professional Business Services 

% Professional Health Research 

'Cf, , ■ Professional Management Corp 

il^ " PurslngerCompany. 

Quanta ^yMems Corp, (Med equij;)) ...... 

' Rapid Medical Services v 

Roche Medical Electronics Inc 
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S*T^ Computer Service Inc 

SafeMm.Inc 

SAI (System.si Associates Inc.) , .\ . . . 
SDC(Sciehce Dynamics Corp.) .'. , 
SDK Med. Computer Services .Corps . 

Searle Medldata...- 

^Mtmd Medical Systems Corp. ..... i 
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patient billing, and insurah^ claims. Payroll, accounts 
payable, fixed assets management, and general ledger \ 
are not inclu(}ed as medical applications, since they do 
not relate to patients. "X" in a box indicates that the ap> 
plication is currently marketed. "P" indicates that it is . 
planned for release within the next 12 mbnths (after the 
time ol response, typically Summer 1977). 

(e) Management reporting aiid statistics: In most cases, 
these ate produced as a byproduct of billing/accounting. ; 

(f) Scheduling of patient appointments. 

(g) Ancillary: Ancillary applications cover such depart* 
ments as Laboratory, Pharmacy, and Radiology. The 
next column, MR (MEDICAL RECORDS) includes med- 
ical r^ord summaries, histories^ progress notes, medical 
and test data, orders, etc. Since ancillary results eventual- 
ly become p^rt of a medical record, the distinction is oc- 
casionally unclear. Some vendors may have included 
Ancillary in their response even if this meant only the 
capture of charges from these departments for billing/ac- ^ 
counting purposes. Vendors with more highly developed 
ancillary applications arenpted under the EMPHASIS 
columns for LAB and PH^KM. MR applications varied 
considerably in the amouii^f data gathered: from med- 
ical records indexing (i.^. patient identification, with al- 
most no medicsil information), to retrospective medical 

j al)stracts of the PAS-MAP type, to records -ere a ted and 
retrieved concurrent with a patient's stay or visit. In gen- 
eral, few vendors gave evidence of maintaining large por* 
tions o^a patient^s total medical record on computer. 

(h) OTHER: The letters in this column refer to the foj- " 
lowing applications. The nvimber of vendors* naming 
each application is given in parentheses. ^ 

a— Admissions, discharge, transfer, c^us(38) 
b - Blood Bank records (2) 

c— Catheterization Lab (5) * ^ 

' d— Dietary planning (3) . > 2-1 

e-EKG analysis (9) ' A' 

f — In^tion control (2) \^ 

g — 31ora gas analysis ( 1 ) 

h — Communications mcssages^aging ( 1 ) 

i— Inventory, materi,alsmana9ement(23) 

k— Building environmental control (1) 

1 — Pulmonary function testing^4) o 

ni — Physiological monitoring (4) 

h— Nuclear Medicine (3). » . 

.p ~ Preventive maintenance / 

r— Resear^(l) ./ 

s— Multipha$ic.screening;(6) ' \ 

t— Tumofijregistry (3) \ ^ 

u-y Computerized tomography (2) ^ 
■ v~ Lcft ventricular volume (1) 

x—Radiation,treatment planning (1) 



/ 



JC— Unspecified other, available • 
P— Unspecified other, planned 

^. 

Note that since the survey was not desi|p[ied specifically to 
capture data on these "other'* applications, particularly* 

. highly specialized ones such as computerized tomogra- 
phy, it is likely that the results are less complete for these 
than for the applications in the previous five columns. 

The table gives totals for each column for Hi vendors. 
When the vendors specializing in hospitals (iiC.' not ori- 

' cnted toward clinics) are separated from the vendors spe- 



ci^zing in clmi\$, tKt^ following diffei'ehces are ap- 
parent; . \ y^^X ^ ^ 

1 . Hospitals are mdre ^ijoft^o use in -house impl^jnenta- 
lion^s. Clini<5;are more likely to use service bureaus. 

%, Hpspitals place more emphasis on automating ancil- 
lary, medical records, alid "other" applications; clinics 
place more emphasis on financial and managerial ap- 
''plications. . ^ 

3. Vendors specializing in clinics average about twice as 
many clients as vendors specializirig^ hospitals. ^ 



Tabit 2 Vendor addresses, telephones, and contacts 

Medtoal information system vendors: 



• ABACUS DATA SYSTEMS 
f>.0. Box 2121 
Modesto.'CA 95354 
(209) 521-6^87 
K.1wahashl, Owner 

ABBOTT DIAGNOSTICS DIVISION 
820 Mission 

So. Pasadena, CA 91030 
(213)44^171 

M. MacQillivray, Product Maaager 

ACADEMY COMPUTING CORP. 
2602 N.yy. Expwy. 
Suite t26 * ^ 
The Oil Center 
Oklahoma City, OK 73112 
(405) 840-2791 t 
J. Sherbum, Ph.D., President 

ACCUCOiiS DATA INC. 
P.O. Boxi2310 ' * 

' Napa,. CA 94^58 
(707) 252-08^ 
D, M. Halcrow, President 

ADf> (AUTOMATIC DATA PROCESSING) 
8760 Manchester 
Brentwood, MO 63144 
(314) 968-3000 ^ ' 

•L. Miner, DIv. VP Sales ''^ ' 

ADVANCED MEDICAL SYSTEMS 
Div. ol LHJ Systemis Inc. 
130 E. 59th Street » ^ 

New York, NY 10022 
(212) 486-^730 

T. H. Ellson, Director Marketing. 

ALEX RIVERBANK ASSOCIATES LTD. 
Medical So^ices Division 
P.O. pox 324 ^ 
Leola, PA 17540 ' 
(717)299-1214* 
F. Frough, VP 

ALL TYPE SYSTEMS INC. 
7515 Pearl Road 
Cleveland, OH 44130 
(216)234-6500 ' 
yV. A. Weiland, Systems Analyst 

AMES COLOR FILE CORP. 
12 Park Street. 
Somerviiie, MA 0^143 
(617)776-1142. ^ 
S. Garelick, Commuhic. Mgr. 



AMLINTER/^JATIONAL • ^ 

2721 N. Central Avenue* 
^uite 700 • 
Phoenix. AZ 85004 

(602)263-65^1 ^ ' ' . 

L. J. Baker, Communic; Dii«?' ^ , 

ANALYTIC ASSOCIATES 
^P.O.Box 58251 ' 
Houston, TX 77058 
(713)481-9242 
J. P. Sniith, Pres. 

• APPALACHIAN COMPUTER SERVICES 
P.O. Box 146. 

' Highway 229 ^ 
London, KV 40741 ^ 
(606) 864-4151 

D. Stivers, Din Oust. Svc. * 
ARTRONIX 

1314 Hanley Indust. Ct. 

• St. Louis, MO 63144 
(314)968-474b 

N. Smith, Mktg. Svcs. Mgr. 

B-D ELECTRODYNE 
Providence* Highway, 
Route 1 

Sharon, MA 02067 • • 
(617)828-9080 ' 
J. M. Arnold, Dir. Mktg. Supp. Oper 

B-D SPEAR MEDICAL SYSTEMS 
123 SecT>Tid Avenue' 
Waltham, MA0215i 
(617)890^4800 

J. E. Stohlberg, Mgr. Sales Adm. 

baC-data medical i^formAticIn 

SYSTEMS / , ^ . ' 

120 Brighton Rd. ^ 
Clifton, NJ 07012 
(201)471-5242 • 
V. J. Ded6a, Sa\p% M'g^. 

BA^IC/FOUR COMPUTER CORP.-<* 
18552 MacArthur Blvd. 
Irvine, CA 927t4 
(714)833-9350 

G. B. Vincent, Indus.^Mgr. Med. 

SEEHIVE INT'L ' 
4910 Amelia Earhart Otm 
Salt UkeClty, UT 84125. . • 
L. J. NIelson, Med..Syst. Mailager 



BIOMEDIMATION CORP. 
' 200 West Monroe Street « 
Suite 1110 
Chicago, IL 60606 
^ (312)782-2021 

A. J. Perman, Direcfer Marketing 

Turlington data processing- 

164 Ck)Uege^ti:eet 
Burlington, VT 05401' 
(802)658-2664 ^ 
R. E. TarrantrPresident 
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BURROUGHS CORP. 
Burroughs Place « 
Detroit, Ml 48232 
(313) 972-7000 

J. E. Robertson, Accounting Manager 

BUSINESS INFORMATION SYSTEMS, 
INC, 

One Davis Blvd. 
Suite 509 
Tampa, -FL 33606 ^' . ^ 

(813)253-2796 

M. L. Vierengel, Syst. Anal. ^ 

• CCS (coMp. Consulting serv. inq 

, 520 DUbuque Blvd.. ^ * 
Qub^que, lA 52001 
(319)556-3131 . ^ . " ^ 
D.S.-Mitchell, VP Mktg.- ' 

GDI (COMPUTER DYNAMtCS INC.) 
iOO Hegenberger Rd. ' ' 
Oakland, OA 94621 * * 
(415)634-5800 

CGR MEDICAL CORP. * " \ 
2519 Wllkens Avenue 
BaWmore, MD 21223 
(301)^233-2300 ' 
G. A. Steer, Sp'ei:: EqpVp. Manager 

CHAm INC. ' ' . " 

20 Computer Drive West 

>lbaDy, NY 12305 ' 

^518) 458-7666 ' * 

S. Springer, Dir. Mktg. 

9HC (COMMUNITY HEALTH GOMPUT-' 

ING) • . ' 

4242 Southwest Freeway . 

Suite 504 / 

Houston, TX 77Mr - . 

(713)960-1907 

R. L. Craig, Head Tech. Marketing 
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CONIC SERVICES CORP. 
300 E. hfempton, No. 222 
EngleVfcod, CO 80110 
V (303) 761-5080 
>iyp. Grow, Pres. 

. CO^tWWCIAL DATA SERVICES 

• 2675 Cumberland Parkway 
Suite 150 

Atlanta,,GA 30339 ^ 
(404) 433*1429 
W. 0. Mei$el, VP Sales 

,COMMERCIAbDATA SYSTEMS 
Hartford BlfJg., Suite liO ^ 
■ 731§ Frontage Road " ^ . 
Shawnee Mission, KS 66204 
.(913) 384-4040 
N. Norberg, VP Systems 

COMPAS^EDICAL SYSTEMS INC. V ^ 
P.O.BOX 2208- 
San Antonio, TX 78298 
(512) 924-4427 

N, R. Tapp, Director Mktg. & Gons. 

COMPUCARE; INC. 
. 1970 Chain Bridge Rd. 

Suite 602 ^ 
• McLean^ VA 22101 

(703) 821-8858 /' 
' R.'V. Aprahamian, Pres. 

COMPUTER c6nCEPTS & SERVICES . 
INC. 
'P.O. Box 1082 
SI. Cloud, MN 56301 
(612) 253-2170 
p, Brennan, VP , 

COMPUTER LABORATORY SERVJCES ' 
, P.O. Box 6293 

• Dallas rTX 75222 * . . 
(214) 358-363,1 _ 
C. MCLeon, Pres. / 

COMPUTER lylE^ICAL CORP. 

North 1^ Washington 
*• Spokane,. WA 99201 

(509) 326^220 ' ' 
. ' 8; T. Hatch, VP 

COMPUTfiR SCIENCES CORP. N 
^ 650'N. Sepulveda Blvd. 
EhSegundo, CA 90045 
(213)678-0311 

A.H. Olson, Director HD Info. Svcs. 

COMPUTER SYNERGY ♦ * 
1939 Harrison St. 

Suite 202 >« 
Oakland, CA 94612 - * 
(415) 444-3434 ^ 
T.J. Culllgqrr, Pres.* ; 

COULTER ELECTRONICS " ' 
' 590 West 20th Street 
Hiaieah.FL 33010 
(SbO) 327-6531 

N. C. Honey, Comp. Grp. Sales Manager 

CREATIVE aOCIO-MEDICS 
Advanced Computer Techniques 
437 Madison ^Venue • ♦ - 
New York, NY 10022 ' 
(212)421-4688 . 
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GSM MEDICAL DEVICES 
% -610 ^^emc/rlal Drive 

"Suite 12 
0 Cambridge, MA 02139 
(617^,661-3010 
' .K.S. Ledeen, Pres. ^ • 

CYBEftMED CORP. 
6800 Siarra Lane 
Dublin, dA 945Q6' 
' (415)929-0660 ^ 
B.C. Burnham, Gen.' Mgr.'' 

, ^'SAR COMPANY ' 
3 Nash Place ^ " 
St^mford,'CT 06906 
_ (203) 324-6456 , 
H. Disraelly, Pres. 

#ATACAREINC, 
222 Walnut Avenue, S.W.^ , 
/ Roanoke, VA 24016 
(703) 344-6605 
E. W. Warsaw, Pres. 

DATA^SERVICeS AGENCY INC. 
9 American Industl'ial 
HazBlwood, MD 63043 
' (314)878-6100 
. * G.J. Qepauw, VP 

. ./DATX ^ ' 

303*E;OhiQSt. — r-L* ^ 
Suite ,1400 " . ^ 

Chicago, IL 60611 
(312)467-4678 \ ' 

L. PhlHpps, Chairman 

DEL^IR DATA SYSTEMS 
6025A N. i6th Street . • 
Phoenix, AZ 85016 i ' ^• 
(602) 248-9106 ' . - * ' 

W. E. Delair, Pres. , , , 

•DIGITAL EQUIPMENT CORP. * - ^ 
200 Forest Street * ' • 

Marldoro. MA 01752 . ' 

J617)4&1-9511 ' 
R. L Jrttz. Mec|. fVo«. line Mgr. . 

DIVERSIFIED COMPUTER APPOtfA- 
TIONSt 

2425 E; Bayshore Road 
Palo Alto, CA 94303 ■ 
(415) 324-2523 * " _ 

L. W. Mindestron. Syst. Cons^ 

' DNA (DIVERSIFIED NUMERIC APPL2 
; 9801 Logan Avenue So. . 

Minneapolis, MN 55431 ' ^ ^ 
(612)887-5980 « 
, R.A. Fallat, VP 

DOPTORS OFFICE COMPUTER SVC 
' 'NC. , _ 
'^ 307 South B Street 
San Mateo, CA 94401 
(415) 348^7011 
E. F.' NIpmcewtez, Pres* 

EDELMAN SYSTEMS INC.^ 
107 Prtffessfonal Cent6r 
"244 Peach Tree Bivd. 
. 'Baton Rouge, U 70806 
(504)387r1441 . • . : 

J. LIndd). Dir. Field Salens 




EMPLOYEES INSURANCE OF WA^/- 
SAU, MSSp- 
2000 Wesrtwood Drive 
Wausau, Wl 54401 
^ (715)^2-6941 ^ ' 
t T. Glovers, Pres. Mssd. 

FLORIDA SOFTWARE SERVICES 
" P.O; Box 2269 
' • Altamont Spr., FL 82701 
(305)831-3001 . 

• R. Murrie,^ Dir. ' , ' ^ 

G. E. MEDICAL SYSTEMS pwj 
Box 414 W506 ^ 4 ^ * 

• Milwaukde, WI-53^Qi - ^ 
. (414)544-3329, ,t 

J: E. Parkhurst, Prod. Sales Manager 

GAMMA SYSTEMSteERVICES 
' 1103 7th Avenue. N. 

St, Petersburg, FL 33705 
d (813)894-3640 
F. W. Green, Pres. 

GENERAL>AUTOMATION INC. 
P.O. Box 4883 
' ' Anaheim', CA 92803 : 
(71.4)778-4800 ' \ 
Mgr/lnd.^Mktg. & ^les 

vgeneralcomputer corp. 

M%d. Mgmt Pivfsioh 
^36p>llghland Bfi. 
Macedonia, OH 44056 
» (216) 467-0880 \ \ 
W. R. Trueman, Mgr. Suppt Svcs. 

/ GENETRON INC."' ' 
2685 United Une 
' Elk Qrove, IL 60007 
(312)^5-1522- 
, J.;M.'Heffer'n, Pres. 

HAMLIN, WILLIAMS 8l*ASS0C. 
1120 Falls Blvd. 
PJD.tBox 3544 

Memphis, Thf 38103 • - 

(901)^626-3^11 

HBO.A COMPATir' ^ - 
2706.Rivpr Road, 
' Suite 118 

Des Pl^lnes, IL 60018 
-'.(812)296-3000 ^ - , 
D.M. Grean, Regional Mgr. , 

, HEALTHGARDE.CORPORATION 
124 N. Charles Lindbergh Drive , . 
Salt Uke City, UT 84116 
(891)364-5800 
K. 9. tame. VP Mktg. 

heauthxXre computer systems 

Amerifin Med. Affillates 
Suite A-8 

Benj. Box PaviL. ^ 
Jenklnto,wn, PA 19046 
(215)686#7420 ' 

H. ,Flxman,tyP Mktg. 

health CARE SYSTEMS 
'200»Atlas Street #1 . 
^ Durham, NC 27705 
(919).286-9313 
J.L.Vvr^tford, Admin. 



HEALTH CARE SYSTEMS 
7301 WasWngton Ave. So. 
Minneapolis, MN 55435 
' (612)941-7360 

/T. Eckers, Dir. Sales 

HEALTH CONTROL CORP. . 
4835 LBJ Freeway 
Suite 640 
Dallas, TX 75234 
(214) 661-7695 

HEALTH MANAGEMENT CORP. 
4335 Wedras brive, W. / 
«ulte115 
Lamar Bidg. 
San Antonio, TX 78228 
(5>2) 732-9961, 

HEWLETT-PACKARD CO.., < 
Medical Electronics 
1 75 Wyman Street 
Waltham, MA 01824 
<617)&90-6300 

D. Kelchj Mktg. Pommmunic. Manager 

• HMS MEDICAL SERVICES 
4333 Edgewood. Road, N.E. 
Cedar Rapl(^s, lA 52402 
(800) 553-5988 4 

^Raymond Fergus, VP Systems Ipfo. > 

hONEYWELL, IKC. 

• MM. Systems Center 

- Honeywell Plaza - i 
Minneapolis, MN|5540d > 
(612)870-6670 

Q. F. Br^ley, Mgr. Lab. Syst. Mktg. 

HOSPITAL COMPUTER SYSTEMS iNP. 
766 Shrewsbury Avenue 

• Tlnton Falls, NJ 07724 
(201)842-9200 

• J. J. Fahey. Pres. , 

HOSPITAL DATA CENTER OF VIR- 
' QINIA . ; 

962 Norfolk Square *^ 
Norfolk, VA 23455 ' • . . - 
' (804)857-4551 
D. S. Deckert, Pr&s: 

HOSRTAL FINANCIAL SERVICES INC. 
, 170 Newport Center Dr. 
Suite 240 

Newport Beach, CA 92660 
^714) 759-0223 
W. E. I^ix. Pres. 

HUGUELET SYSTEMS QORP. 
6200 North Hlavj^atha 
\ Chicago, IL 60646 
(312)736-9313 • 
T. V. Huguelet, Pres. 

f.B.M. CORPORATION 

Gen. Systems Div. 

729/A07B1 5 

P.O. Box 2150 

Atlanta, G A 30301 

(40^231-5732 

;j. L. Hatrlson, MkgL Pgms. Health ind. 

ICS (INTEGRATED COMMUN. SYSTEM 
INC.) _ , 
••1256 Soldiers Field Rd.. 
B68t0n, MA 02135 
(617)787-2800 
$. J. Kaplan, VP 

ERiC ' ' ; ' 
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IDS (INTERPRETIVE DATA SYSTEMS) 
29 Harvard Street 
Brookline^ MA 02146 
(617)566-6800 
P. T. Ragon, Pres. 

INFORMATICS, INC. ^ ^ * ' 
21050 Vanowen Street 
• Canoga Park, CA 91304 
(213) 887-9121 

Kupferman, Dir. Mktg. Acct.Jv. 

inPcdatainc. 

24460 Telegraph Road 
# Southfield, Ml 48034 

(313)352-6755 
^ R. 8. Delong, Pres. ^ 

I , INTELLECTRON INT'L INC. 
Medcobill System 
7650 Gloria Avenue 
Van^uys, CA 91406 " 
.^213)988-5670 
^ G, PrissrVP , - 

Tnt'eracjive systems inc. 

40 Poplar^Str^t 
P.O. Box 1386 
Scranton, PA ifcOl 
(717)344-7203 . - 
H. L. Rothstein, Pres. ^ 



INTERACTIVE SYSTEMS & MGT. COR- 
^PORATION \ 
1500 Cardinal Drive v ^ ^ 
Little Falls. NJ 07424 ' - • 

(201)^256-4512 
A. Phillips, Pres. 

JOHNSON CONTROLS INC. 
' 507 E. Michigan Street - 

P.O. Box 423 - • - J 

Milwaukee, wr 53201 #. - 

(414)276-9200 " 
' "W. R. Pauer^ 

, KAMAN SCIENCES CORP. ^ 
1600 Oa;den of the Gods Rd. 
Cold Springs, CO 80907 
(309)599-1581 

F. L. Messersjnith, Dir. Mktg/J^rma 

KUHN,OLSENJSi WEST 

7935 Calumet Avenue' «^ 

Mun^ter, IN 46321 

(219)836-1766 

R. Zimmerman, Op. Mgr. 

LARRY CHJTTENDEN A ASSOC. 
P.O. Box 55111 ' ' 
. Seattle, WA 98155 ; 
(206) 364-8069 
L. Chittenden; Owner • i 

*LCI (LAB COMPUTING. INC.) - 
«3301 Kinsman BNd. « 

P.O. Box 1763 
, Madison, Wl 53701 

(608) 241-415J 

L. Guay, Techi Specialist Mktg. ' ' • 

LOCKHEED ELECTRONICS CO. 
U.S. Highway Route #22 
Plalnfield, NJ 07061 
(201)757-1600 , ^ 
A. Benner. GM 

LOGIC SYSTEMS INC. 

4100 Southwest Freeway ' 

Houston. TX 77027 

(^13) 621-4051 ' , ^ 

D. L. Richardson. Pres. 



M.D. (MEDICAL. DATAMATION CORP.) 
Southwest & Harrison . 
Bellevue, OH ,44811 . 
(419)483-6060 

W. R. Thompson, Dir. Mktg. - ' 

MANAGEMENT SYSTEMS- INC. OF 
AMERICA ' 
1485 N.E. Expressway 
Atlanta,*GA 30329 
(404) 321-1444 

R. E. Hakes, VP 



MANAGEMENT SYSTEMS TECHNOL 
OGYINC. , • 

4801 West Peterson Ave. 
Suite 311 
Chicago, IL 60646 

(312) 286-1550 ^ \ 

L. Calaman, Dir, Mktg. 

MBS (MIDWEST- BUS. STATISTICS 
INC.) . 

460 S. Northwest Highway 
Park Ridge, IL 60068 
(312) 696-0220 
S. Johansson, Mktg. Dir. 

MCDONNELL-DOUGLAS AUTOMATION 

COMPANY 

Hosp. Svcs. Division 

Quad BIdg. 

5775 Campus Pkwy - " ' 

St. Louis, MO 63042 

(314)^232-7333 

Dir. Mktg. ' ^ 

M'CSI .(MED COMPUTER -SYSTEMS ■ 

iNp.)"- . / 

8585 N. Stemmuns Freeway 

Suite 100 ^ 

Dallas, TX 75247 

(214^-2600 

Mgr. uient Svcs. ^ 

MCS (MEDICAL COMPUTER 
SCIENCES) ^ ^" 

2400 West Bay^Drive ^ - 

■ Largo, FL 33540 ^ ' ' 

(813)581-8712 
R. J. Kelly, Vp 

MP'C'(MED DATA CONSULTANTS) 
1894 Commercenter West, Suite 302 
San Bernardino, CA 92408 
(7l4)825-26i83 . 
Mktg. Dir. 
' * • 
MDI (MEDICAL DIMENSION INC.)*-- , 
2020 North* Loop West ' * 
Houston, TX 77tfl8 
(713)688-8831 ' 
0. D. Frasler, Pres.. 

MECA(M^D. dOMP. APPUC.)CORP. ^ 

1910 N.Sedgwick St. ' « 

Chicago. IL 60614 

(312)7517^411 

R.J. Blake, Jr. 

VP Mkgt. ' - ^ 

MEDATRAN ' ' 

490 Post Street «> ^ 

Suite 617 ' ' 
San Francisco, CA 94102 * 
(415)421-3132 ' 
Ann MacNeill. Mgr. 
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MEDCOMP RESEARCH FOUNDATKDN 
2400 Reading Rd, ' 
Cincinnati, OH 45202 
(513)721-3357 
R. D. Wilbur, Pres. 

MEDICAL DATA RESEARCH 
1924 aiff Valley Way 
Atlanta, G A 30329 
(404) 321-3743 

D. Donahoe 

MEDICAL DATA SERVICES 
llOSolith 7th Street ^ 
Richmond, VA 23219 
(804) 643-0231 

E. M.'Conn, Pres. • 

MEDICAL DATA SERVICES INC. 
3837 Park Avenue 
Suite 310 / 
Memphis, TN 38111 
(901)452^9000 - 

C. L. Lew^ls, CDF, Pres. 

- MEDICAL DATA SYSTEMS^" ^ 
3920 Varsity Drive 

Ann Arbor, Ml 48104 
.(313)973-2200 
M. Glinski, Mktg. 

MEDICAL DATA SYSTEMS CORP. 
^ 2454l'.Bagley Rd. — 
V Olmst^ Falls, OK44138 . • - 

(216) 234-5424 ' 
Fakafi^Ph.D. 

Pres. ^ - ' . ^ 

MEDICAL SCIENTIFIC INTERNATION. 
AL * , 

1425 S. Belcher Rd. , 
Clearwater. FL 53516 
(813) 531-7754 
^F. H. Murawski, VP Operations 

- MEDICUS/SPECTRA MED. SYSTEMS 
1725 W. Harrison St. * ~ ^ 
Chicago, I L 60609 . i 
(312)942-5585 i#i«r*- 
R» J. Mills, VP 

' MEDITECH 
255 Bent "Street . > < 

- Oeirfibrldge, Ma 02141 
(617)354-3000 • . / 
E. PisinskI, NatM Sales Mgr. 

MEDIMM^rC 
5455 Wilshire Blvd. 
los Angeles, CA^ 90036 
(213)9{i3-6400 
•R. Herdert, Sales Mgr. 

MEDLA'B COMPANY 
275 West 28[55 South 
' Salt Lake City, UT 84115 
(801) 486-3021 

D. Lesher, Mktg. Mgr. 

MEDTEK DATA . 
P.O. Box 21227 
Seattle<WA98111 
(206) 623-6800 
-G. Master son, Pres. 

MEPrDATA SYSTEMS INC. _ 
Sanger Suburban PI. 2 * 
6515 Sanger Avenue #ir 
Waco, TX 76710 
(800) 433r3300 ' ^ . 
'^Offil V. Hutchlngs, Pres. , 
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MRI (MEDICAL RESOURCES INC.) 
Suite 515 ' ' r . 

•241 E. Saginaw 
East Lansing, Ml 48223 
(517)351-8893 
V.J.Gebes, VP Mktg. 

MSA (MGMT. SCIENCE AMERICA) INC. 
3445 Peachtree Road, N.E. 
Atlanta, GA 30326 
(404) 262-2376 

M. L. Kimbrough, Mgr. Creative S©rv» 
ice^ 

MSC (MGMT. SYSTEM? CpRP) 
125 North State Street 
Salt Uke City, UT 84103 
(801)531-1122 

D^. Utiey, Health Car^Cons. 

NATIONAL DATA COMMUNICATIONS 

2997 LBJ Freeway • 

Dallas, TX 75234 . . • 

(214) 620-2870 

B. W. Whiteside, VP Mkt^. 

NCR CORPORATION 
Main & K Streets 
. BIdg. 26 3rd Floor 
Dayton, OH. 45479 

-(513) 449-3676 . . ^..^ 

P. L. Marshall, Mktg.J^ed/lns Systems' 

NLT Computer services corp. 

- 715 Armour Rd. 
P.O. Box 1432 
IJansas City, MO 64K1 
(81 6> 471-6532^ 

D. D. Heoderson, Sales Rep. . ' • 

'NpRtHROP DATA SYSTEMS 
1160 Sandhill Avenue 
Carcon, CA 90746^ 
(213) 637-1533 - ' 
D. B. Ellfott.l4at't Mktg. Mgr.* 

NQPTHWEST-DATA^SYSTEMS' 
2620 Second Avenue • 

• Seattle, WA 98121 ' ' 
. (206)623-8330 

R. p. Gentry, VP ;r ^ 

OCCIDENTAL COMPUTER SYSTEMS 
INC. 

10202 Rlverside Drive ^. 

N..Hollywood,CA 91602 " " 
' (213)763-5144 
^P. D. Marchetti, Pres. 

OMEGA SYSTEMS 

.5816 Nortlf20th Place ' . ' 

Phoenix, AZ 85016 . • 
(602) 956-9666 ' " * 

G. E.^Mitphell, VP Mktg. ^ 

ORION SYSTEMS CORP. 'v 
950 Benicia Avenue 
Sunnyvale, CA 9408§ 
(800)538-1575. ^ . , 

J.J. Dougherty, Pres. 

P. L.CLARK & CO. 
P.O. Box 699 
Hayden Lake, ID 83835 
(208) 77)2-2719 

♦ N. L. Clark, Principal 

PAM (PROFESSIONAL ACCOUNTING; 
MACHINES) 

1630 South Lypn Street^ 
Sarita Ana, CA 92705 
(714)836-7911 \ 
R. Kammeier, pres." 
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PELAM, INC. 
• 8950 West Lawrence 
Suite 60 

SchillerTPark, IL 60176 
(312)671-4510 

E. Sellings, VP 

PENTAMATION ENTERPRISES 
1 Bethlehem Plaza 
Bethlehem, PA 18010 
(215) 691-36*16- 
T. M. Boyle, Dir. Mktg. 

PHONE'A-GBAM SYSTEM 
One South Park 
San Francisco, CA 94107 

(415) 433-4170 y 
LA. Peterson, VP Mktf 

PHS (PROF. HOSPITAL.SVCS) 
414 North Camden Drive 
Beveriy Hill. CA 90210 
(213) 278-4020 

PROFESSIONAL BILLING CORP. - . 

P.O'. Box 11077 ^ 

Charlotte, NC 28209 

(704) 375-4541 

R. C.T. Brownridge, VP 

PROFESSIONAL BUSINESS SERVICES 
700Apderson Building 
Lincoln, NB 68508 
■ (402) 432-6668 
D. Strashejm, Owner 

PROFESSIONAL.HEALTH RESEARCH. 
1633 did Bayshore Highway 
BUrlingame, CA 94010 

(416) 692-3960 _ 

G. Kataoka, Djr. Health Services . 

PROFESSIONAL MANAGEMENT 
CORP, 

375 East Main Street 
Bay Shore, NY 11706 
(516) 665^0439 
R. L hirsth, Pre% 

pursinCger CO. 

236 Tishman Tower 

6151 West Century ' 

Los Angeles, CA 90045 - 

(213) 670-5565 

M. C. Pursinger, Ph.D. OwneJ* 

QUANTA SYSTEMSrCORP. (MEDEQUIP) 

979 f=toUins Avenue* 

Rockville, MD 20852 * . 

(301)881-2050 

Presfdesnt, VP 

RAPID MEDICAL SERVICES 
6994 N. Central Park 
Lincoln^^ood, I L 60645 
(312) 67A-2502 

LP. >^s^,VP . \ 

ROCHE MEDICAL ELECTRONICS INC. 
Brickyard Road 

CrSinbury, NJ.0851? ' [ - • , 

(609)448-1200 

F. J. Herrman, Consultant 

STEK COMPUTER SERVICES INt. 
214 S. 13-1/2 St. • 
P.O. Box 328 

Terre Haute, IN 47808. t ^ 

(812)232-1385 , 

K. H. Williams, VP Mktg. 



\ 



T«bi«2.(C9ntiriu«d) 



SAFECOM INC. 
S«feco,Plaza, T-11 
Seattle, WA 98185 
(206) 545-6332 
R. L. Anderson, Mjir. • 

SAI (SYSTEMS ASSOCIATES INC) 
P.O. Box 3280 
Charlotte, NC 23203 

• (704)333-1276 

A- J. Cooper, Dlr. MKtg.^ 

^sbC (SCIENCE DYNAMICS CORP) 
2140 W. 190th Street 
P.O. Box 3697. 
Torrance, CA 90504 
'(213)320-1101 

0. J. Roy.Exec. VP 

SDK MED COMP SVCS CORP. 
850 DoyOton St. (Rte. 9) ' 
Chestnut HIIL MA 02167 r / 

(617)232-8005 ^ . 

' M. D. Kaufman, As^t. Mgr. 

J5EARLE MEDIDATA - 
Box 5110 

Chicago, IL 60680 ^ ' 

^(312)982-8182 

W. R: Smith, Ph.D. VP Operations ' 

SHARED MEDICAL SYSTEMS CORK 

eSO Park Avenue 

Kino of Prussia, PA 19406 

(215) ?65-7600 ; i 

K. A. Phillips, MWg. 

SIEMENS C0RP0RAT30N 
y Mied.^Systems "Dlv. ^ ^ * ' 
186 Wood Avenue, Sp. 
Iselln. N J 08880 
(20t) 494-1000 
B. Ellis . 

^^CE MIE COMPUTER SYSTEMS 

• INC. ^ 

106 Irving St. n:W.*" 4 

Washington, D.C. 120010 

(202) 29.1-4^0 

H. E, Holmquist, VP Mktg.. 

SPERRYUNIVAC ' ' 
Wdrldwide Appllc. Devel. Center . 
P.O, Box 500 
Blue Bell, PA 19422 
(215)542-4011 . 

1. Schnelderman, Mgr. WW Med. Mktg. 

STANDARD SYSTEMS INC. . ^ . 
' 693 Cochultate Road • ' 

Farmlngham. MA 01701. 
•(617)237-5964 
-Jud Pratt 

SYSTEMEDICS INC. ' ' _ 

Princeton Air Research P3» 

Box 2000 . ' , 

Princeton, NJ 08540 

<609) 924-9073 

KJ. Penn, Eastern Dlv. Mgr. 

SYStEM DEVELOPMENT CORR 
Hosp, ^'HQSystenis 
40J KMfekensack Avenue 
HaQifensack; NJ 07601 
(2Jfl) 487-0571 
J. Qosllne, Mgr. Hosp. & MC Syst. 



TECHNICON MED, INFO. SYSTEMS 
•3255 Scott Blvd. 
Santa Clara, CA 
(408) 249-9400. 

.B. L. Holiday, Mktg. Commun. Mgr. 

TECHNICON T & T CORP. 
4820 Dale Road 

* McFarlaad, Wl 53558 . * 

(608)838-3171 
W. H. Thurston, VP Mktg. 

TELEMEDCpRP. 

2345 Pemdfoke Avenue 

Hoffman Estates, IL 60195 

(312)884-0900 ' 

L. M. Netzer, Prod. Mktg. ^^r. 

TMS * 

P.O. Box 1879 

Los Gates, CA 95030* 

(408)1356-5555 

R. E. Mariand, Pres. ° ' 

TYMSHARE MEDICAL SYSTEMS < 

46 Industrial Avenue • 

Mahwah,^J 07430 

(201)825 1100 

B. R^gnotta, Reg. Mgr. *• ' 

ULTRAMATION, INC. 
27730 Chagrin Blvd. 
Cleveland, OH 44122 
(216)831-2300 - , 
S. Karp> Pres. 

VARIAN.DATA MACHINES 
2722 Mlchelson Dr. . " ' 

P.O. Box C-19504 ', 
kvlne,CA 92713 
(714)833-2400 

S. Hubner, Mgh Mktg. Comm. 

wang/aboratories inc. 

One Irulustrial Avenue 
Lowell, MA 01851 . 
(617)851-4111 

S. Ansin, ProJ. Dir. Med. Appl. 
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Introduction > ' 

S 

The previous cKapter described thet various depart- 
mental and hbsjjital-wide medicaP'inforniatiprf sys-^ 
terns that might, be considered by the hospital. 
Equal importance must be given to the manner in 
.which the selected system^ls acquired. A limited sys- 
tem functioning as advertised can be \iseful. Even 
the best system, if it is not eff^ively implemented,* 
can be a^disa§jer^ And disasters have not infrequeni- 
ly ocoitfed. Almost everyone familiai: vi^ith this held 
can^ecpunt one or more. circumstances in which 
hundreds of^t^iousands, or' even millions of "dollars, 
were expended; on a system which never achieved 
operatiop^al status. Many more hospitals limp along 
realizyig only a small portion of the potential capa^ ^ 
bility of theit systems because of poor execution. 
The technical difficulty in designing, developing 
and implementil^gr^n effective cQmp uter-com mun- 
ication system for tl^e hospital en>HT5hment"^ould 
not be underestimated. Therefore, it is important to ' 
pay special attention to identification of risks and 
who wilUWar those risks. Too often the patient con- 
stituency or third-party constituency of a hospital is 
left *lhblding the bag" for enormous and'on-going 
cost^ without any significant offsetting benefits. 
Thcre/i^rc, the question of assessing the risks assoj^ 
ciat^ with a proposed system acquisition should re- 
ceive considerable attention from the HSA reviewer. 



"Do*it*yoiMrs0lf V syst^nis development 

To a hospital executivr^e, perhaps the most obvious 
^ method of meeting the medical information system 
^ needs of the hospital is to purchase or lease a«com- 
puter, hire a data processing manager and staff, ask 
' eac^ department to state their datji processing re- 
quircmenl3j pjepare computer programs based on 
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-those requirements^ and then place, the system in 
operation. Severarkrguments are often advanced in 

' f^vor oPthis approach. The first is that such an ap- 
proach can be fully responsive fo the unique re-* 
quiremynts of the h^fpital in question. The needs^of 
each dcfpartment can be fully reflected in the de- 
sign. Another argument is that this approach alone 
gives the hospital complete control pver its . data 
prb'cessing destiny. It is not forced to depend 'on ouu 
siders or compromise its needs with the needs of 
other hospitals. Properly presented, these argu- 
ments can be, and often have been,'persuasii'e. 

Yet, the "do-it-yourself apprqach has proven al- 
together tbo often to be fraught with difficulty. 
Even apparently simple and straight forward de- 
velopment objectives' prove to he extremely com- 
plex» For example, nothing would seem to be sim- 
pler .than automating -the hospital ^payroll. Y^t, , 
when deduction requirerfients for federal, state and ' 
local governments are taken into account«and jcom-/ 
bined with the fact that ctniploye^may live in mul- 
tiple .governmental . jurisdictions, payroll with- 
holding for a variety of fringe benefits must be con- 
sidered, collective bargaining agreements ^ay re- 
quire complex record-*keeping concerning hours, 
va9atiohS and holidays, and that all the foregoin^#is 
subject to almost constant change, sojne insight may 
be gained into the difficulty of the problem. It has 
been proven time and thne again that development 

' of a successful payroll program takes ^yeiats to ^ic- 
complish. Consider, then, a'clinical laboratory sys* 
tem. Then 'consider further the requirements, of a- 
compreheftsive ho$pital-wide system. The medical 
information systems which have been successfully 
developed thus far have all ha^d development co^s 
measured in many millions of dollars. Thus, the 
magnitude of investment is dearly beyond the re- 
sourcc;5 of even the largest hospital. 
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Despite this rather negative outlook, numerous 
hospitals have at least begun "do-it-yourself de- 
velopment, Oftem this path was undertaken inno- 
cently, and even' unintentionally. Traditional sales 
practice in t)ie computer industry has been to iden- 
tify single limited appliciations and sell only the 
equipment required for the initial application. The 
^hospital then hires one or. two people to develop and 
implement the application. Then a second applica- 
tion is suggested. The equipment *is augmented, 
soon followed by augmentation of the staff. Not un- 1 
typically, hospitals will discover they are expending 
half a million dollars or more per year^for data 
* processing, with relatively limited results and no 
clear understanding of how they arrived in this posi- 
tion. Even those hospitals who are in /the minority 
among the "do-it yourselfers" who have ultimately 
succeeded in developing a workable system have 
taken^ much longer and expended fnuch more 
money than would otherwise be necessary. It is this 
author's judgment that the cost is typically tripled 
by this approach. 

It is difficult to understand and explain the think- 
ing thkt leads to supporting "do-it-yourself com- 
pter system development. A hospital board woul4 
not for a moment think of undertaking develop- 
ment of the hospital's telephone systeni or elevator 
system or Ideating and air conditioning system. A 
medical information system is substantially more 
technically complex and costly than <(ny of these 
other hospital^ystems. Yet. hospital boards con- 
£mue to support, or at least passively acquiesce in 
plan|j|^Qi' understanding medicate information sys» 
tern development.^ 

Proposals for "do-it-yourself development will 
.undoubtedly continue to be encountered. Three 
consideration^ are suggested «(5 critical to tJie review 
^process.. First, considerable care should be given to 
reviewing the professional credentials of the data 
processing staff =who will undertake the develop- 
ment. Their experience should include successful 
development of systems of similar purpose and mag 
*nitud^. Prudence suggests- that claims should be 
reinforced by reference checking. 

Second, cost estimates and schedules should be 
supported by actual cost' and schedule (data fron) 
other hospitals' Experience with compar^ible^sys 
terns. It cannot be emphasized^oo strongly that er- 
rors in estrn»ating of hundreds of percent are not 
uncommon in computer systems develppment^^ 

Third, the HSA may wish to consider imposing a 
condition on any approval requiring the hospital to 



absorb cosits beyond a certain level in excess of the 
estimated costs rather than merely passing these ex- 
* cess^ costs through to patients and third parties. 
^ Since the^gi^osts typically consist of salaries and 
equipment rentals, they would normally not be vlsf^ 
ble unless a spetial controTis placed. on them. HSA's 
may wish, to also consider such conditions for (3ther 
methods of system acquisition but, it is suggested 
here because of the especially flagrant cost, overruns 
that are commonplace in "doMt-yourself develdp- 
ment. ^' * , . 

^ Packaged.software ^ ^ • 

A variation on the "do-jt-yourself approach in- 
volves the a^quisitionjbf "packaged software,'^ that 
is, computer programs previously developed* else- 
where, requiring, only "tailoring" and implementa- 
tion to fit the hospital in question. There are two 
principal sources of packaged software^. The first 
source are other hospitals whd hav^^ developed the 
software for their own u^e. It is then "brokered" to 
other prospective users, typically by , comff)uter 
equipment manufacturers. Computer equipment 
siles are, of cpiurse, facilitated if claims of available 
software can be tnade. hr\y of the major c6mguter 
equipment manufacturer^ thus has an inventory of 
computer progranis for almost every hospital appli- 
Nation, typically coming from as many hospitals. 
TWEife acquisition of software in. tliis manner is 
less risky than development de novo, it is not with- 
out difficulties. Software developed by a hospital is 
'invariably t^^ilored to the idiosyncrasies of that^hos- 
pital. Furtl\fr, ir^m^y be expected to lack the flex 
ibility necessary to be easily transferrable. This flex- 
ibility is achieved dnly when it is an original design 
objective, and it substantiallyjpcreases tbe cost of 
desijgn and sometimes operations. For fexam'ple, a 
pharmaoy system developed in a^hospital with a sin- 
^ gJe conventional pharmacy would require major 
modification to work in an ii\stitlition committed to 
. unit dose dispensing from decentralized satellite 
pharmacies.'^imilarly, a system ^that could handle 
up to 40 terminals would probably require major 
ihodification to handle 55 terminals. Since these 
packages are developed in a rjumber of dissimilar 
hospitals, they cannot necessarily be expected to be 
cfojmpatible despite sales Uterature.from a manufac- 
turer shewing them as an array of neatly drawn cir- ' 
cle's surrounding a central circle marked "hospital 
information system.*' . * ^ 

The second source of packaged softv\^are is the 
software company. Such a coitipajiy is committed aS 
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its primary business to the development of software 
packages. Since transferability and application to a 
variety of institutions is an objective underlying 
package development in such a firm, it is likely that 
such^a package can be more easily tailored to the 
needs of the hospital. Also, the reputation of the 
software firm rcSts on the performance of its pack- 
ages, whereas shortcomings in hospital developed 
packages can be blamed on the developing institu- 
tion, and little blame accrues to the brokering 
equipment njanufacturer. 

Even well designed software packages must, how 
ever, be ^successfully implemented and operated.*. 
Further, the acquisition and interfacing of software 
packages is a dif^cCilt task wjjich is rarely complete- 
ly^ successful. Only when a system is developed as a 
coordinated, integrated whole may* its individual 
component software parts be considered to be truly 
interfaceable. Therefore, considerations similar to 
those suggested for "do;it -yourself* development 
may be appropriate to,the review process. 



Vendor supplied and installed systems 

Difficulty- with the aforementioned approaches has. 
led to increasing emphasis on acquisition of sy^ems / 
where not only the hardware and software is sup- 
plied by the vendor, but the vendor is also g^ven the 
job of successfully installing the system. Results 

'•4Vomlhis approach then depend on the excellence 
of the system in question and the performance *of 
the vendor *s st^ff. Experienced firms have emerged, 

, particularly in 'clinical laboratory systems and level 
1 medical information systems, who have compiled 
a credible performance record. Operations and 

, maintenance remain the jesponsibility of the hoS; 

pi^aK . , y 

For certain class^ of systems with more limited 
' functions,*this approach^has proven quite workable. 
Perhaps its principal limitation is that in its purest 
form it is static. The vendor comes. in. installs the i 
systc^i and leaves. As the need f^ changes occur, * 
the hospital isieft to its own deviceslmcl rarely pos- 
sesses the capability to make these, changes. For mat 
reason many hospitals prefer to^establish a continu- 
in'g relationship with/|ie'venddr. . V .% 

JReview considerations Jtm^ eoncentraife on per-*' 
^.formance of the desired;!^stem in otber hospitals* 
. and j^t^ful " cheG)f;ii|g of the . credentials of Che ^ 
vcndOT.. 
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Vendor supplied, installed and operated systems 

Transfer of responsibility to the vendor may, of 
course, be carried even further to include opera- 
tions. Thfis may take one of two forms — facilities 
management or external services Undejr a facilities 
management agreement the vendors staff carries 
out software and equipment maintenance and 
operations functions and may occupy the data proc- 
essing facility in the hospital. These services may be 
provided on either a cost plus fee basis or a guaran- 
teed fixed price basis. 

Alternatively, the major computer equipment 
n)ay be located in the vendor's own facility-external 
to the hospital from which service'is provided to the 
hospitaWia appropriate communication lines inter- 
connected with hospital-based terminals and 
printers. The resident staff requirement is then 
minimized and certain economies of scale are 
acfceved by the vendor. This approach, typically 
called the service approach, is widely used at both 
ends of the system spectrum. The most successful 
business office systems are provided in this manner 
from computer centers supporting hundreds of hos-^ 
pitals, and at the qther extreme, sophisticated me^- 
^ical information systems^are available on a service 
basis from vendor centers. - 

Under the service approach nearly all costs are 
rendered explicit^ as they are now incurred by the 
vendor rather than by the hospital, and hence must 
appear in the vendor's charges. Comparisons will 
often suggest that an internal operation can per- 
form the same functions at less expense. .Careful 
analysis, however, may reveal that this apparent dif- 
ference is attributable to implicit but ignored, costs. 
Internal costs which are often overlooked in eco- 
nomic analyses include floor space, utilities, equip- ^ 
ment insurance, supplies, ^and fringe benefits. 
While clearly the vendor's purposes include achiev- 
ing a profit, it is not likely that this profit level will 
offset the economies of shared operations and the 
additional experience and skill . that the vendor can 
-provide. • ■ • 

. Here again, review should center on actual peir- 
formance.of the vendor's system and on the vendor's 
reputation. 



rtlsks* 

It has been suggested in discussing the various alter- 
native methodSjOf system acquisitioji that substan- 
tial risks exist in^irppiernenting any medical infor* 
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xnation system. Both the hospital and the HSA must 
be concerned With 'identifying these risks, and in 
particular, who will'pay if events differ from expec- 
tations. ^ , . 

It is useful to think of these risks as falling into 
several categories. The first of these categories is 
whether the hospital is paying for input or for out- 
'put. By input we mean the ingredients of a medical 
information system, computers, terminals, printers, 
systems analysts, programmers, supplies, utilities, 
etc. By output we mean the results of the medical 
information system — pay .checks, patient bills, 
medication lists, laboratory reports,*etc. 

Perhaps our most serious r^fservation about the 
"do-it-yourself; or packaged software approaches 
are that they typically place the hospital in a con- 
tractual position of paying for input ingredients ir- 
respective of whether the desired output resiflts are 
obtaihed. In' the "cost-plus** world of hospitals, this 
means that ultimately the hospital's patients and 
third-party payors must bear the fmantial conse- 
quences of the hospital's assumption of this risk. 
And, this risk is not merely theoretical. Hundreds of 
hospitals have found themselves committed to pay 
for equipment and staff salaries in amounts far in 
excess of the value received from the results ob- 
tained. 

A significant improvement over an implicit or ex- 
plicit agreement to pay for input ingredients is to 
pay a defined amount for a system after it is in- 
stalled and accepted. Under this concept the risk re- 
mains with the vendor to fulfill the hospital's ac- 
ceptance criteria. Further, the amount is fixed by 
contract and the variation in actual costs versus 
planned 'costs will resijlt in profit or loss to t'he ven- 
dor and not to the^ hospital. The hospital risk begins 
only aftfer acceptance. . ♦ 

Of course, on-going operational costs may in- 
crease in an unplanned manner following accept- 
ance. Further, there is no assurance the system wilf^ 
continue to function and the hospital must continue 
to pay the on -going costs even wh'en the system is out * 
of service. This suggests an even morefavorabFe risk 
allocation which is possible only under facility T^ah- 
agement or service agreements wherfe the vendor as- 
sumes operational* cost responsibility in addition to 
installation responsibility. This can typically be tied 
to a guaranteed level of operational performance so 
that the vendor, and not the hospital, carries the 
risk if the system is*down or fails to rheet other pre- 
scribed performance objectives. ^ ^ 



From'a public viewpoint this transfer of risk from 
the hospital, and hence ultimately from the public, 
to the vendor is highly desirable. Of course, a con- 
tract is ultimately only a license to go to court to 
seek relief, and the protection which It provides^is 
no better than the financial respurces.of the vendor. 
Similarly, a contract highly favorable to the hos- 
pital does not make a ppor system^a good system. 
Therefore, review of medical information systems 
Certificate-ofNeed Applications needs to be far 
more perceptive than simply an assessment of the 
placement of contractual risks. Nevertheless, such 
an assessment should be an.important part of the re- 
view. 

" A second category of risk is financial responsibil- 
ity for changes. It must be considered as inevitable 
that nonmedical infortnation systeip will remain 
static in any hospital for an extended period of 
time. Changes will be inevitably required, either on 
a mandatory or optional basis. Mandatory changes 
typically follow from governmental actions such as 
changes in payroll withholding requirements, Medi- 
care billing, dangerous drug reporting, PSRO con- 
trols, etc. When these cHanges are mandated by 
government, the hospital has little choice but to re- 
spond. When it is depending on an automated med- 
ical information system, this may well require a 
change in the systern. A significant advantage of 
'vendor supplied systems is that it has been the prac- 
tice of vendors jo modify their systems automatically 
to meet changed legislative and regulatory require- 
ments, often without cost to their user hospitals. 
This specific point should be explored by the hos- 
pital with its prospective vendor and the result re- 
flected in the contract., ^ 

The array of optional changes that might be der 
sired by the hospital are, of course, endless.* No 
vendor may be expected to^ automatically respond to 
the hospital's requests, and their response will al- 
most invariably result in higher charges to the hos- 
pital. Many vendors, however, , will review and •clas- 
sify requested changes, Sometimes with the aid of 
users groups, and wilPuse the result to guide their 
future development. \ ♦ 

A third risk category.that must be carefully con-" 
sidered is that associated with the consequences of 
hospital expansion and growth. This must be con- 
sidered on at least a two 4iniensionaJ basis. The first 
dimension is quantitative growth — that is, growth 
in beds, services, out patient "visits, lab tests, etc. 
Any system has internal limits on the number of 
messageS.it can handle, the number of terminals it 



can support, etc. While this will^be discussed fur- 
ther in •the next chapter, it is imperative that the 
vendor and the hospital explicitly identify the limits 
of possible growth with th^intended system, along 
with associated costs of expansion and document 
their agreement in the system acquisition contract. 

The second dimension of expansion and growth is 
qualitative; that is, tp a progressively more compre-' 
hensive system. For a medital information system 
this may involve evolution from a level 1 system to- 
ward.a level 3 system. It m^y be expected that any 
vendor will claim that his system is capable of such 
growth, and indeed, that he is working on develop- 
ments which will result in such growth. The prudent 
hospital, however, will insist that this growth capa- 
bility be firmly committed in the contract. Nothing 
•will prove more expensive than'to rely on the capa- 
bility for 5uch growth, and then discover u is neces- 
sary to throw out the system in question in order to 
progress to a higher level system. And, in general, 
technical considerations suggest such growth capa- 
bility will not normally be present. Terminals which 
are suitable for level 1 use are simply tftt suitable 
for level 3 use. Storage and .processinf^d^pabili ties 
for level I systems will rarely support for br expand- 
able to those required for level 2.'or 5 iD^mion. . 



Summing up < 

While the array of alternatives facing the hospital 
which must also be considered by the HSA reviewer 
may seem bewildering, a rather simple approach 
which should be useful to both the hospital on one 
hand and the HSA on the other can be suggested. A 



hospital should find a system meeting its require- 
ments in actual operation in at least two hospitals. 
If the initially desired system is less than the system 
ultimately projected by the hospital in its hospital 
development plan, it should also s^e the desired sys- 
, tem expanded ko the projected level in actual opera- 
tion in several^ospitals. 

;Stated diff^ntly, nothing is accepted based on 
data processiiig staff or vendor claims or projec- 
tions, but pnly on the basis of seeing the system in 
action. The prospective vendor's professional and 
business practice credentials are carefully ..checked 
wfth other client hospitals. Financial strength is 
verified through banking or other credit sources.. 
The desired system is then acquired under a cpn- 
tract in which all risks of installj^tion and operation 
are borne by the vendor, and the hospital's obliga- 
•tion is to p*ay a known fixed price for an operational 
system. ^ , 

Such an approach may seem impossibly conserva- 
tive, but ij is the only one under which both the hos- 
pital and the HSA can have assurance that they 
have bounded the financial exposure of the hos* 
pital. Certainly any- departure from this model • 
should be done knowingly and explicitly so that the 
increased margin of risk can be carefully weighed * 
ajjainst the presumed gain associartecl with accepting 
the risk. ^ 

To reiterate, the method bf acquisition of a sys-/, 
tem compares in import^^nce tO the natqre ©f the 
system being acquired. Fortunately, a sufficient 
body of experience exists to permit suggesting "a 
re'lasonable approach to minimizing risk. This focus 
on risTc may suggest a negative attitude— it is not in- 
tended. Thc^uthor's plea is only for prudence,. 
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Hospital (tovelopment plan 
and system objectives 

CHAPTER 7 : 




Introduction , . • ^ 

Aniong the criteria established by HEW, described 
in Chapter 2, is the relationship of the proposed 
medical information system acquisition to the long- 
range development plan of the hospital. In consid- 
crinjg financial feasibility in C)iapter 9, a lifetime of 
seven years (a rather arbitrary but apparently rea- 
Mnable period) will be suggested for analysis pur- 
poses. It is important that son[ie care be given, to 
minimizing the possibility that the medical infor- 
mation system under consideration b^omes obso- 
lete in a shorter period. 

Obsolescence frequently- refers to the. impact of 
new technology on old technology. Clearly, the 
medical information system field may be expected 
to evolve rath6;r rapidly, reflecting continued prog- 
ress in cpmputejrs and electronics. Here, however, 
the reviewer need not be concerned with this kind of 



to be complete without such consideration. , , . 

Ideally, much of this should be derivable^ from 
the hospital's long-range pl^anning process^ which 
should exist independent from' tHe question of ac- 
quisition of a medical-information system ^Whether 
or not this is the case, this chapter will dutline the 
major planning cojisiderations which are^relevant to 
the specific decisions we are addressing./ 



Alteraativofuturos 

Assumptions about the future vitally? affect hospital 
development plans. These assuni^tiins tend to fall 
into tHree categories. It is often useful to test such a 
pUn by considering what assumptions are implicit 
(or explicit) in its construction. Faulty- planning 
obsolescence. If a hospital procures a medicalinfor- usually stems from carelessness or pbor judgment in 
mation system, well suited to its* needs, which saves the underlying assumptions rather than from errors 
^ more, than it costs, and fulfills this mission ovet a ' in detailing the consequences of these assumptions. 
' reasonable life, it, may be quite satisfied. The possi-' The first category of^acssumptjons is that the fu-. 
^ ble availabUity of newer, better systems aftqr such a • ture will be just like the past. A system is then ac- 
procjuren^nt does nqt obviate a gtqd decision, nor quired to fit current needs. This planning assump- 
affect the^ability of the hospital to dferive the bene- tion is usually imjrficit, and typically results from 
fitsexpectecylrom that decision. . 

The hospital should, be much more concerned 
about another kind of obsolescence— obsolescence 
in terms of the needs of the hospital.. It cannot af- 
' ford to acquire a system this year and discard it next 
year because it ho longer meets its n^ds. 

Of course, the fu ture may be seen only imperfect- 
ly. Hence, aiuch early obsolescence will occasionally 
Occur. A significant responsibility exists, however, 
to endeavor to preveht^this by careful consideration 
of possible changes that may reasonably be expected 



lack of thought abotit the future. Of course, the-fu- 
ture may be just like the past but historical review 
usually demonstrates that this is a rather unusual 
occurrence. Despite tliis,, it is probably the 'most 
common assumption made in project applications. 

The second category of assumptions. is that past . 
trehds will continue in the future. If admissions 
have been increasing at the rate of 10% per year.' 
they will continue to so increase. If length of stay 
has been declining, it will continue to decline, etc. 
This kind of assumption <is best testedvagainst /its 



to occur over the projected lifetime of the proposed context for consequences. For example, )ulmissions 
system. No project application should be considered forecasts shodld be tested against the demography 
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of the hospitals service area. Shifts in age distribu- 
tion or population may render a simple trend pro^ 
jcction invalid. 

The third category of assumptions art those 
wKich project events that will make the future quali- 
tatively different from the past. The hospital may 
discontinue its obstetrics department by transfer- 
ring this role to another hpspital. A major teaching 
affiliation may be established. ' • 

The administration, board and fiiedical, staffs 
need to identify such prospective qualitative 
changes as completely as possible and assign prob- 
abilities to both occurrence and»timing. Then the 
potential' impact on a medical information system 
acquisition can be considered through a series of 
"if —then" questions. A rather clear view of how th'isj 
system would function or be modified to function 
under each significant cjventuality should be estab- 
lished. If this is not possible because of the natute of 
the eventuality (e.g.. "we merge with hospital A and 
consolidate facilities**), then serious consideration 
should be given to deferring .the .project if the even- 
tuality is assigned significant probability of occur- 



rence. 



; Sys^l^ objectives 

The hospital should'establish f<ft itself a rather clear 
vfew of its information automation objectivesr 'f his 
• is likely to be a seqfuential migration toward a more 
, comprehensive system. An example of such a view 
.might be: * 



Year- 



Automation 



1&77 . . Patient billi;ig and payroll 

1979. '. Cliriical^laboratory; Accounts psiyable and 

inyerfery control . 

1980. . Admitting— transfer discharge and ^put- 

patient'Vegistration 
1981 . . Level 3 medical information system 

^ : £ ■ 

It should be noted that the so-called "modular 
approach," while intuitively^ appealing, exist? more 
on paper than in reality. The number of incremen- 
tal steps that can be taken , are more limited than 
might be expected. The^only safe approach to 
modular installation is to find a comprehensive sys^ 
tern which functions satisfactorily and meets the 
hospitars»ultimate needs ^nd then explore the Vays 
in which it can be economically broken fhto mod- 
ules for modular implementation. The alternative 
approach,, that of acquiring ^idmissiofis syAem A, 
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laboratory system B and nursing system C and as- 
suming that they can be integrated Is usually naive 
and rarely completely successful. The guiding rule 
which has b^en elaborated earlier, is that the pru- 
dent hospital will plan on only what it has seen in 
successful operation elsewhere. 

Hospital needs . 

Hospital needs relevaift to a. medical information 
system should be derivable from the hospital's devel- 
opment'plan. These include mission,' relationships, 
physical plant and qi^antitafive projections. 

Mission 

* 

*The hospital's mission(s) clearly affects system re- 
quirements. Information volumes are clearly differ- 
ent for short-te^p beds versus long->term beds.*Out- 
patient c^re establishes unique requirements {long 
term active patient files) and impacts ancillary de- 
partment information volumes. The nature of out- 
-patient care provided is significant; ancillary outpa- 
tient services (e.g., laboratory and X-ray) are quite 
different than clinic care. 

The^prospective ^tablishment of new, specialized' 
services must be considered. Sameday surgery, di- 
alysis, hospice care, mental health, radiation ther- 
apy are just a few. examples of newer .services vyhich 
might be a^dedr 

Establishment of new teaching program^ can im- 
pact system requirem^ilts. Clinical training of med- 
ical students may, fOr example, require the use of a 
level 3 system to write medical orders with the cap- 
ability for review and release of these orders by a li- 
censed physician before they may be acted upon. 
Additional terminals for teaching may often be re- 
quired. , * 

Research needs should be comidered. Medical in- 

1* 

formation systems^ may be useful for acquisition of 
data for clinical or hospital management research. 
Data needs must, however, be anticipated. These 
needs may affect system selection. 

Relationships 

Hospitals rarely exist without formal or informal re- 
lationships with other institutions. These include 
, other hospitals, HMO*s. teaching institutions and fi;^, 
nancial third parties. 

Shared medical inform^ort systems have been 
found to offer certain advantages. Whilq medical 
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infomation services may be provrded from a shared 
computer facility by a venctor witliout requiring any 
special relationship betweel^^ hospitals served from 
that •facility, the possibility of a group of hospitals 
establishing a shated facility also exists? * 

I'he possibility of hospital merger niust also be 
addressed by any long-range plah^ This is an espe- 
cially sensitive topic but medical information system 
planning can often take place on a "what if. . ba- 
*sis so that the system wilj not become obsolete 
whether or not a possible merged takes place. 

• Shared ancillary facilities represent another form 
of coordination of activity among hospitals short of . 
merger. As laboratory equipment volume capability 
continu^to grow and laboratory, radiology, and 
other clinical ancillary equipment escalates in cost, 
the attractiveness of sharing grows. Medical infor- 
mation systems canuiegate at least some of the lim- 
itations of slich shaiVj^g by permitting communica- 
tion of orders arid reports at electronic spieeds from 
remote sites. 

Coordinated specialization may.also enter its hos- 

• pital plans. Increasingly, hospitals in a given area 
zfc limiting the number which provide such services 
as obstetrics, pediatrics and open heart surgery. 

Teaching roles jnay not only afifect this mission of 
the hospital and hence system content as discussed 
aboye,^ but niay also affect system scope. It may be 
desirable, for example, tp include terminals at a 
medical school tied into an affiliated teaching hos- 
pital. A similar consideration might lead to the de- 
sirability of locating terminals in a junior college 
with which the hospital may be affiliated foV nurs- 
ing training. ' 

HMO's or other new organizational modalities 
should be considered. If it is likely that the hospital 
may become fnvblved, then the implications for 
jnedical infonrnatiori system • planning should be 
thpught through. 

Physical plant ' ^ 

^Prospective changes- in physical plant, and equip- 
.mcnt can, of course, affect information needs. Con- 
struction of a new hospital or major addition or re- 
arrangements are obvious examples. - 

Opening of fen^ote facilities for^ outpatient care, 
sanjedax sufgery, etc;, should also bfe considered. 
Existence of a comprehensive medical information 
system may,' in fact, increase the feasibility of such 
^plans by overcoming potential communication 
l^blems. . . - 



'-The possibility of introducing multiple facilities 
must also be considered for their impact. Nearly 
any hospital-wide information system can support a 
pharmacy but only the more sophisticated systems 
are designed to handle multiple pharmacies. 

The introduction of other forms of automation is^ 
likely to affect medical information system plan- 
ning. This is most pf^alent in^the clinical labora- 
tory where most of the higher volume chemistry and 
hematology tests have been automated and where 
further automation is inevitable. The valueof high 
-speed automated equipment is in part offset if infgr- 
mation to and from the equipment must be handled 
by conventional, rather slow, error-prone manual 
methods. Automation in other areas such as radiol- 
ogy and pharmacy, while less pervasive than in the 
, clinical laboratory, should be anticipated. 

Quantitative projections 

After system objectives and hospital needs have 
been established and extensively reviewed by ail ma- 
jor groups within the hospital, certain quantitative 
estimates^should be made extending over a. period 
^orrespondiiig^o reasonable system life. The specif- 
ic estimates Required depend, of .course, on tihe types 
of systems under consideration. A laboratory system 
will, for example, require estimates of projected 
volumes for each type, batteries, STAT orders, etc. 
Beds, inpatient days, average length of stay and 
outpatient visits are common estimates required for 
hosprtal-wide systems. Sys^m vendors will provide ' 
detailed lists of parameters which are required for 
sizing their systein. , 

The critical issue in considering quantitative esti- 
mates is the consequence of making a major'error. 
We noted early that misassessing the possibility of a 
major, quantitative change was likely to be of most 
concern. Since no hospital can* be expected to be 
^omniscient, we must deal with the .possibility of such 
an error by examining its consequences. This is 
done by assuming a Urge error and then determin- 
ing the system consequences! This procedure is of- 
ten referred to as sensitivity. analysis. 

The planner might ask, for example, what would 
be the xronsequence of census reachirTg 150% of esti-- 
mate and length of stay reaching 150% of estimate, . 
Since these errors would compt)und in affecting pa- 
tient record Storage requirements, the system would 
be require<Uo store nearly 2.25 times the originally 
projected record volume. If the- system design w:as* 
such that^ its storage capacity could only be in- 



creased by two times, prudence might lead to ques- 
tioning that system as a candidate. 

' Maximum c/rbr will differ depending on the pa- 
rameter under consideration. The maximum census 
error of 50% reflects the physical limitation oi the 
hoj^pital "building. An outpatient visit estimate 
-might, however, be subject to a 500% error over a 
seven year period because there may t)e no similar 
physical limitation. ' ' f 

'Ideally, such an examination will lead to the con- 
clusion' that given the maximum errors in estimates 
(and'combinatbns of estimates) the planner can 
foresee, the proposed, system will be adequate, un- 
doubtedly with modification. .Or he may find a cir- 
cumstance under which it woi^d be inadequate. It 
then becomes necessary for the decision-maker or 
reviewer to elect or decline to assume the risk associ- 
ated with this circumstance. I^he purposie of this 
p];ocedure is to pinpoint the crucial issues. 



Concluding note > 

The hospital development plan must be more than 
simply filling out a form. Rather, it must be a 
thinking process. It may be difficult for the reviewer 
to determine from the CpN application how much 
thought has gone info the plan. *rhis chapter has at- 
tempted to identify the more important issues. In- 
terrogation of the hospital by reviewer about the is- 
Vies should quickly establish whether the hospital it- 
self has already identified and dealt with the appro- 
priate questions. 

No review procedure can eliminate future sur- 
prises. There is no reason, however, why the inci- 
dence of surprises can't be redjuced and more im- 
portantly, their consequences largely mitigated by 
asking the right questions in advance. 
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Resource requiremeYits 

CHAPTERS 



Introduction 



Chapter 2 noted fhat among the^ relevant criteria es- 
tablished by HEW is included: 



typi^lly exists v/hereby the hospital can continually 
add equipment in small increments, each increment 

^ not infr^uently falling below senior management 

"The availability of resources (including health ?^ externabHSA review cutoff levels. As equipment 
manpower, management personnel, and fupds ^dded, requirements for additional staff are often 
for capital and operating needs) and the avail- generated, 
ability of alternative uses for such resources,". unusual for hospitals to discover they are 

Review of a medical information systenpCertificate- spending a million dollars per year or more with- 
of-Need application should include su<;h a consid- clear recolleaion of an explicit manage- 

eration of such avaUability, "^^"^ decision to do so. In this, hospitals arc not un- 

Financial and personnel resources must both be private industry or other institutions. Indeed, 



considered. Perhaps atypically, installation failurp 
are almost invanably traceable to personnel limita- 
tions rather than to flnancial limitations. 

Financial resource requirements - 

In Chapter 9, the cost elements njaking up afi^nan- 
cial information system which must be financed will 
be identified in sdme^detail, Whije such a system is- 
properly considered a capital asset, most or all of 
these cost elements are typically treated as current , 
operating expenditures and hence no capital fi- 
nancing issue is typicafly set forth in ||plicit form. 
Therefore, fitiancing iS, in fact, pi^i^fed ^ pa- 
^tients and third parties, Despit^ the^«iillion aver- 
age project ^izc» major appropnationr fin^^nded 
resetyes or long-term borrowings arc rarely re- 
quired, ' ' , * 



an important^dimcnsion of growth of the computer 
in4ustfy in recent decades has been its abi|ity to of- 
fer "painless" acquisition financing its customers, 
This'^planned grpwth is most Vomnion with* 
"do-it-yourscif" systeijij. Acquisition of a vendor- 
developed sys^m presents a more explicit decision 
although lease financing is typically a part of sufch 
proposals, * = ' 4 . • ' 

Savings from third party leasing are likely to be 
most pronounced when widely used equipment is^n- 
volved. The substantial resale market often leads 
leasing firms, to accept* greatei: risks than \vith less 
widely used equipment. Indeed, unique equfpment 
can usually be leased only on the basis of a full pay- 
-out, financial lease which is little different in cost 
from that which Would be associated with borrow- 
ing the full amount, _ 
''The pON should dearly'set forth an analysis of 



The composition of systpm costs' will, of course, jf^he various financing alternatives considered and 
vary significantly, ,A useful rule of thumb» however, the rationale^or .the selected ^ilternative, Reduc- 
- is to consider that the computer facility, the termi- , tions in ijionthly^equipment costs 0^ 5-30% may be 
nal5, and the personnel costs each represent a simi- * achieved. While these, reducttens are not, strictly 
. lar fraction (e,g, ,»one-third) of tptal costs. - speaking, pure savings since inCrease4 risk assump- 

The computer industry has largely oriented its tion is typically involved (e.g., committing to a 
customers to two party leasing or rental; hence, longer term), the favorable effect op hospital costs 
capital costs are easily transformed into operating should not be ignored. Cleariy,-the ho^f)itars chief* 
exjpenses. Moreover, an "open ended" relationship financial officer should be involved. Assistance from 



the hospitars banking officer or a board member , cannot *be'ov*stdted. Nearly every employee and 
who is a member of the fii^ncial coriamurSty can of- medical staff nlMhber will be affected; Substantial 
ten be helpful. V \ ^ • organuatiftnal^d proceduriil changes ar^ often re- 

Therefor^e, whife financing will rarely be a deter- quiret} tojfullyl realize the benefits of the system, 
rant to theWspitaUr a4itniting resourcafits ready' , Probably no'^yent, ,save moving the hospital to a 
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availability should not le^d to the cost reduction po- r' 
tential associated with fmancii?^ beifig ignored. 

The hospital management should separate the 
question of system acquisition from the question of 
financing.. While analysis may lead oto* the conqlu- 
'sion'that financing offered by the prefer/etj vendor 

may represent the most attractive alterrtfective, this/ ^merely annoyed by introduction of such a system.- 
- * . - * Experience with 'both successful and unsuccessful 

installations has led to some guidellhes that seem 
important. Successful! installation of niajpr systems 
are characterizefd byr { ^ 



new building, will affect as many people. And this 
impact, will Jn^eract ivifh niany*aspects of their jobs 
Iiecause of.the tentral role of accessing, processing 
anS storing iriibrnx^tion in most heajth care tasks. 

Resistance iacjiange of this nciagnitude is almost 
incTitable.' Sohie are threatened while others 



are 



should not be assumed. 

Sometimes financing charges are **bundled** with 
pther Services ^suchr as e<^uipn>ent maintenance, 
"free** softvJare, etc. For proper analysis, It is essen- : 
tial to h'd}» the vendor "unbundle*', that is, sepa- 
rately itemize charges. • ' '.y 
* Whi^fe%ccasionall^*ihe -hospital may Tiane^^ade- 
oijuafe cash Ves^t^es for a direj^ cjyjh -purchase, the 
most fommon.altfcmative. to- yendor financing is 
tbi^^jafty^riise fmanciitg.^^We use "third^part^" 
hcxjyts usua{ financial^ seW^as /ef^rring tb'^a Ji- 
nanmg source eilierrthan the |eijdo|j oi^he hospi- 
tal; we are not referring to^insufers^of b^^^ pa- 
tients.) Rjeduc^d monthly 'costs ,*majr:"be avay^le 



• Commitment and 'Readership by the cbief execu- , 
tive officer, typically the administrator. 

Active participation in the decision-making proc^ 
ess by each major employee and staff group. 

Project review shddld include ascertaining wheth- 
er these criteria have been fulfilled. If it. appears 

• that the thrust for the prt)posed system, has *come" 
frdm the daja prbcessiilg or' other lower manage- 

►'.mentMevel without; th^ participation, anct clear sup- 
port^of top management^jor if key groups such as 
nursing, medical s^aff and the major department 



• j.ffom thirj^ PJ^^tViJ^a^^ingf firms forgone or jjiOrcT^ 
'^Wera^ te^Sf)jiV-^%^ leasing firm^fnay'vise* a 

% ^-l^ti^^T* Uptime estimate.. Second, a highfer residual 

' ; '^¥'^%^^^!^<^t"^- * ''"bst^nriallyjow^ /^'^^l^"; participated actively in tht decision 

" interest ^ . ^ o 

^ ' 'leveraged ieaWn^^fj^^^ Invi^tment Tax Cred^- 
. ' itisrid depre^^f))ri jtjg^^afe 3re|ainjed by the leas-.^ 



ingxplnpany or its^i;ij;^tor;^|ah^^ i]^u^^" 



not possible fot leases tp|fi^-| 



)t i^tit?utfotis).W 



Personnel resourc'es 




The critical importance of adequate per^nneKj 
sources as a determinant of succeslfiif a medilll 
formation system instalbtion jjas beenp>note4l R^':^ 
viewers of proposed projects cannot 6e too ^eh^iyye ' 
to whether these resources" are available and^conii 

miued,^. y • ' : 

Manageihent.^ technical industrial evi^gmexm^ 
nursing, department* heads and medical ♦^taf^&lt 
must be involved. We will consider each iirturn.Vi 



Administration 
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The impact of a medical information systeift^par 
ticularly a comprehensive level 2 or l^vel 3 systejn, 
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to acquire a comprehensive system, its installation is 
ah^ost guaranteed to be traumatic. - * ' 

This will lead, to at 'least two adversfe economic 
consequences. First, installsftion will tend to be de:^ ^ 
laypd as disputes surface and resistance must be 
overcome. Since many in^allation costs are "pe'riod* * . 
costs.*' that isK they, increase with time (e.g., 'equip- * 
|?"f.^ent rentals ^d installation staff salaries), sched- 
1 ule slippage will translate directly into fncreased in- 
stallation costs. Second, benefit realization will* be 
•frustrated where there is failure to secure ag^reemfcnt ^ 
on Staff reductions. \ . 

^The most^straightCorwardiiray to avoid'these dif- L 
r ficuUies top management leadership and par- 
^ticipation. This principle can be apf&ied by analogy; 
t9 departmental systcri)s. 'Clearly. itNl^uId te un- 
wise to install ^ laboratoryinformation system,with- 
* out clear commitment and leadership of the labora- 
tofy*director or tbe^pafticigatibn^f staff patholo- 
' gists and senior technologists in tlie^de^ision making 
' and sele^on process. » - /. ' * « 



■■■■J 



Data processing 

.Installation of a medical information system almost 
^i(y definition seems to call for the hospital to have 
data processing or computer peopje on its staff. Yet, 
there have been a number of successful installations 
of systems, including comprehensive level 3 systems; 
by hospitals with no data processing personnel! 

These hospitals have successfully procured vendor 
developed systems, recognizing that the hospitaPs 
' job was one of management, requirements defini-* 
. tion, selection, economic analysis, training and 
benefits realization — not computer engineering or 
-"^programming. The^- correctly , identified the key 
tasks that must be reserved to th^ hospital and those 
which could and should be delegated to a responsi- 
ble vendor for which h^ would be held contractually 
responsible. 

Data processing personnel are required only if the 
hospital undertakes "do-it-yourself" development of 
a medical information system, whether from 
"scratch" or by modifying and assembling software 
packages developed at other institutions. 'The ex- 
ceptional risks associated with such courses of actioa 
have been suggested elsewhere. Expenditure levels 
can quickly rise to millions 6f dollars per year.j^nd 
months stretch into years with little in the wky of a 
useful operational system functioning. 
^ The requirements for development of a medical 
information system are beyond the purpose and 
«co|)^o^this book. The author has seen only a hand- 
ful of hospitals in the U.S. with data processing 
staffs even remotely approaching the capability lev^ 
el required for level 2 or level 3 systen development. 
In the event a project review is recuired of such a 
proposed development, it may be desirable for the 
reviewer to retain a consultant v/ith direct technical 
management experience in the pre vious successful 
development 6f a comparable system to review the 
dcvclopnrient plan, budget, schedulje and associated 
data processing personnel qualificai ions. 

Industrial engineering 

Industrial engineering (or hospital jnanagefnent en- 
gineering) is*a desirable capability in any hospital 
ahd^almost essential in the successful installation of 
a larger medical information sjjstem. Hospitals 
without this capability are urged to acquire it as a 
prerequisite to embarking on a.medical information 
system acquisition program . 

^ Industrial engineers are trained to perform both 
the econoiT»ic proj^cfion and benefit realization 
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Studies which we will describe in (J^apxer 9. Yo . 
,^ke full advantage of medical inform ajtion systems, 
• substantial^ methods of revision and organizational 
realignmerft*must be made. While Hne supervision 
must take ultimate responsibility Jor such changes, 
industrial engineers are trained to provide thT spe- 
cialized analysis leading to increased operating ef- 
fectiveness and lower 'unit costs. This capability is 
especially important in working across departmen- 
tal lines in eliminating duplication and improving 
coordination. 

At least one industrial engineer should be as- ^ 
signed to a major medical information system proj- 
ect throughout th<^ decision, making, implementa- 
tion and benefit realization period. For all pur- 
poses, industrial engineering staffing^ at the ratio ofc- 
*one per MO beds seems reasonable. If care is taken 
to employ industrial engineers with first rank train- 
ing and ability, their cost should be returned many- 
fold to the hospital and the community through the 
savings they will create. 




Nursing. 

^ Any comprehensive system \>hich.a hospital may in- 
stall will impact nursing more than any other de- 
partment. Nursing department f)ersonnel comprise 
the largest group within the hospital workforce. 
Nursing is at the locus of patient care where nearly 
all medical orders originate and end. Personnel sav- , 
ings anci benefits for a level 2 or level 3i system are 

^.likely to be greatest in nursing. Nurses have been 
found to play a kevrble in assisting physicians in the 
use of and shapipg physiciainSutitudes toward medi- \ 
cal inform^on systems, particularly level 3. 

For all of these reasons, it is essential that key 

"nursing personnel be jnvolved in all phases of plan- 
ning, acquisition and implementation of medical 
information system. Ideally, nurses^will have visited 
hospitals and used candidate systernpfor a day or^ 
two actually assisting in patient car^elivery. Nurs- 
ing personnel should be assigned full-tjme to the im- 
plementation team and other nurses should be full- 
time members of benefit realization teams with in- 
dustrial engineers. Nursing indoctrination and in- 
service training should be revised to include use of 
the medi(^al information system. ^ 

Department heads 

The major department heads also play a critical 
role in selection, implementation and benefit reifi- 
ization. Apaft from nursing which was discussed 
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s.eparately, involvement of the heads of pathology, 
radiology and pharmacy are especially important. \ 
A major poFtion of the Information traffic of the 
hospital flows between these departments and the 
nursing^stations or outpatient departments. The sys- 
Ixem may automaxe, and hence revise, many func- 
' tions internal to these departments. Questions of in 
terfacing the medical information system with de^ 
jiartmental systems may arise. Major organizafional 
options majr Jbe created such as convertingf'the phar- 
nwury from Conventional to unit cfose dispensing. 
The professional relationship be^weea these depart- 
ments and attending physicians pr house staff 
.means that the attitudes of the latter groups towarcj 
medij^^inforfnauon. systems are pften shaped by 
the ipajor ancillary departments. Blaming late lal^ 
reports, wrong medications or foule^tip radiology 
schedules on the systenii almost assures enmity from^ 
the affected physician. 

Other department heads should not be ignored. 
The qontroileif apd business office manager must 
have confidence in. automated charge doUectipn 
through the system. Fo6d service, physical medi- 
cine, EKG, outpatient clinics, housekeeping, engi- 
^neefing - all are affected and should be frequently 
consulted. The impact, however, on these depart- 
ments is typically not as great as on pathology, ra 
diplogy or pharmacy. . . 

Medical staff 

A hospital is a plaCe where doctors take care of pa- 
trentsl The myriad services and resources of the hos- 
pital exist^o respond to the physician's orders. Most 
information flow in a hospital results from a physi- 
cian's order and ends with information transmitted 
back to the physician ^r action taken with the physi- 
cian's patient. 

The foregoing seems so obvious that it is almost 
insulting to the reader's intelligence. Yet many in- 
formation systems are designed which carefully 
avoid any interface with the physician whatsoever. 
Many systems are selected and installed with no con- 
sultation or particip^ation by Ihe medical staff. 

This issue has been considered earlier is describ- 
ing the various system levels. It is reintroduced here 
to suggest that the implementation of an)^ system in 
th'e hospital should have the involvement and sup 
port of the medical staff because' it is difficult to 
change information flow anywhere in the hospital 
beyond the most trivial level without affecting 
physicians. Installation of a laboratory information 



system may seem wholly the business of the clinical 
.laboratory but confronting the medical staff y/\th 
reformatted, computer printed laboratory reports is 
almost certain to be resented if the teport users were * 
not consulted in advance. 

Failure to involve medical staff seems to stem 
frorh the uneasy relati6nships which exisTlEh too 
many hospitals. Administration regards the medi- 
cal staff as a "^leeping'giant" which must not be 
aroused. Hence, actions^are taken quietly with the 
view that tip toeing 'around will avoid waking the 
^iantl " ' ^ - ' 

Conversely, in these hospitals the'medical staffs 
not infrequently regard administrators as "Hired 
lackeys" whos«^ob.is to do what they are told (by the 
doctors) and not "make waves"! Introduction of a 
medical information system is bound to upset this 
uneasyxejationship. 

Fortunately, there are an increasing number of 
hospitals where administration and medical staff 
recognize their interdependence and the need for 
continuing participation and consultation on all 
significSint decisions. It would fiot even occur to tlie 
administration ot such a hospital to select and in- 
stall a medical information system without the ac* 
tive participation and support of the medical staff. 

Not only will this cooperative relationship mini- 
mize the. trauma associated with a major change in 
the \^yuhe hospital operates, it will insure that the 
jud'gmertt and perspective of physicians goes into 
key decisions. This is especially crucial if the% 
groundwork isTto be successfully laid for installation 
at sbme point of a level 3 system. 

\ ^ 

Concludim comment 

p -# » 

This chapter has discussed at some length the im* 
portance ofi involvement by vario.us affected groups/- 
as essential\ resources which the project reviewer 
must consider. It may be difficult to coinprehend 
why such a *TOft" resource is so vital to accomplish- 
ing what i&tften perceived as a purely technical 
task - that of pstalling a computer-communication 
systena. 

The reviewer must be aware, however, that eH' 
perience in this field haS demonstrated that success, 
or failure of medical information systems typically 
depends on^coiperation and support or resistance 
and rejection. ITechnical considerations arc indi- 
rect; jhat is, a I oorly designed system may be diffi- 
;low or unreliable. Disaster occurs, 
users give up anr' \' • their 



cult to use, tpo 
however, when 



cooperation. - Any system installation will encounter 
difficulties. Therefore., it is essential that an ade* 
quate reserve of ''coc^peration capital** be created by 
openness, participation and consultation ^ith all in- 
volved from the very putset, C * 



/ 



Ftnancial feasibility and 
economic impact 

CHAPTER 9 



Introduction , 

Recently, the Upper Peninsula. Health S^tems 
. Agency polled 969 residents of Michigan's upper 
^ peninsula and asked"them to rank 40 health cate 
problems. Health care cost was ranked as the num- 
ber one problem — ahead of cancer, heart disease, 
family physicians, Medicare/Medic^id ac<^eptance 
and everything else.» T^^crtfisno reason toybelieve 
that these upper mid-westerners feel any\ m(fre 
strongly about. healtlTcare costs than Americans , 
elsewhere. ' \ 

This chapter will consider the ccpnomic feasibil- 
ity of Certificate-of-Necd applications for medical 
information systems. The HEW-mandated criterion 
is: 

"The immediate and long-term financial feasi- * 
. ^ bility of the proposal, as well as the probable 
impact on the costs and ^barges for providing 
- health services by the hospital." . 
Sharing the concern over xrost of the people of the 
ypj^r^Peninsula. thi?. author's bias is t<Vard the 
viewpoint that if a medical information systenf does^ 
not pay for itself, it^hould not be. installed. This 
bias goes beyond the HEW criteria'; therefore, this 
chapter will present a mettuiddogy for analysis and 
Ic^ve the ultimate dcfcisioij, making to the hospital 
andtheHSA. 

^ Approach 

Financial analysis awes m&ny people. Indeed, th» 
tyiftcal CON application is filled with pages of num- 
bers— the reader is instinctively propelledwward 
finding a #ummary page which^invariably shows a 
summary of costs and savings, the latter exceeding 
the former. The reader rarely has the confidence or 
inclination* to analyze the numbers, and perhaps 
more important, identify the usuallj^ unstated as-"^ 
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sumptions beHin^J tHe numbers and consider their 
validity. » - 

. Unifortunately, the'consecjuences of this aversibn 
to financial^ analysis is that many —indeed 
most — CON s are "rubber stamped" withcnit criti- 
cal analysis of their financial impact. The purpose 
here Avill be to suggest a method of analysis which* 
will permit realistic review of proposed m?£lical in- 
formation system 4>rojects; ' , . . 

The method will be to consider three varia- 
bles—total costs, total realizable savings and time. 
The definition of total costs is quite .straightfor- 
ward— total C9sts are the sum oif checks written to 
employees or- vendors that would not have" been 
written had the project not been underlajcpn. Note 
"that the ' definition included, "the 5Um of the 
checks/' not "some pf the chedcs." Identifying all of 
the costs is important. , 

THe definition of total .realizable savings is simi- 
lar—the sum of checks not written to employees or 
vendors pliw beneficial increases in hospital revenue « 
attributable tQ the project. ^ , 

The definition of total realizable savings requires 
more comment. Note that no reference was made to 
."increased efficiency/' "higher productivity." etci. 
There is nothing wrong with increased*^fficien<^ 
and higher productivity and similar phrases^ It is . 
important to count, hoWfe«er..bnly the results and 
the ftsults must show up in the hospitaVs bank bal- ^ 
ance or be ignored. The emphasis on the hospitaVs* 
ban^ balance and not on the costs ^f individual de- 
partments is not, adcidental. Not infrequently, 
medical information systems will reduce co^ts in one 
department by shiftifig them to' another 'depart- 
ment, or creating a neWtaslc elsewhere in the hospi- 
tal. . , ^ - 

Total realizable savings also, includes "beneficial 
increases in hospital revenue.*' Here thcf key ^rd is 
beneficial, judged from the perspective of tlxFcom- 
munity the hospital serve?. Evaluation research has"" 



ahown thata level S medical information system will 
reduce average length qfgatient stay due^o greatly 
' .decreased response time to medical orders. Since 
revenue is higl!|st on the first day of stay and falls 
thereafter, a length of stay reduction wilt, result in 
higher, hospital revenue (assuming admissions in- 
crease to keep Qccupa)rcy consistent). This is benefit 
cial to the community because the Vthroughput" of 
tht hospital is noy/ increased. ' ^ 

Conversely, consider the often clsrtmed benefit of 
vintreascd hospital revenue from capture of lost an-t 
'ciliary charges. Undouli^edly, many "charge tick-. 
' eis" are lost in manual systems and ^medical in- 
TolTOation systefli will' eliminate this as charging is 
concommitant with ordering. Estimates of lost 
charges equalling 2 to S% of hospital revenues ar^ 
• typical, ' ' * . 

Increased revenue from capturing lost charges is 
n^t beneficial to the community and hence should 
'nor.be counted as a saying. The rationale fbr this 
^ppsieion was outlined in Chapter 3. ' ' 

Ttrne is the thin! frnport ant variable because of 

tKetime value of money, A dpllar of saving this year 
is worth more than a dollar of saving five years from' 
noTp, Therefore, it is necessary to consider not only 
how much, but also tvhen in consTSering cosjt^and 

The- recommended approach then \^\o comparfe 
the tiijie-based stream ot costs with the stream of 

^ savings by one of two' rhethodif The fir^t met^iod 

' calls for the calculation' of the interest rate which 
Causes the tw6 streams to 1)e discounted back to the 
saine present :vaHie, This interest rate is known as 
the discounted cash flow return on investment 
(DCF-RQf) or interrial rate ofretum (IRR), 
, Uatlcr the second nfcthod, a realistic interest 

.rate, say 10%, is assumed and applied to the net 
stream, discounting it^ back to n^^t present value 
where it may be compared with the* initiat cost. 
Both methocU afe'describeSd in mdVe^etail iii any fi- 
nancial calculator insjruction book. ) 

Since total costs may exceed total savings, the sec- 
ond method is often more appropriate. The net 
present value (or het preseiit costjjs^tiie measure in 

^current dollars of the financial behefit-br penalty as- 
sociated with implemctitatting the. project. If this 
figure is ricgative, that \s, the projea has a netprps- 
cni cost, then decision makers must cartfullyVon-' 
sider whether the non-financial benefits (more time- 
ly Vesults, legible records, complete ;otders, ,de-/ 

creased patient waiting, shared access 1fp record^., 
throughout the hospital, fewer fo^t'^ duplicate or{/> 



ders,^ore» accurate results, better management 
data, improved resource ^utilization, etc.). are suffi- 
cient to justify the increased cost^ 



Some definitions 

h isl useful to differentiateJ)etweerf potential sav-. 
' tngfS^ealizable sayings and realized pavings. From a 

dif(jBjrent perspective, we can divide savings between 

labor savings dtnd non-labor savings. It is alsa»useful 
. ,to distinguish between cost^ reduction and cost 

avoidance. 

Keep^jn mind that medical information systems 
^ save work while hospital managers mu^t translate 
this saved work into saved. money (by writing fewer 
checks!). Suppose, for example, that a system auto- 
matically compiles and prints the midnight census, 
a task that formerly required four hours per night' 
- by a: clerk in the Nursing Office, The saved four 
hours are identified potential savings. Assuming 
a part-time employee is impractical, the question 
becomes whether a strategy can be found to com- 
bine this four hour saving (0,5-FTE) with another 
four hour savings so, that an employee can be re- 
moved fromjthe payroll, Remember, don't count 
the saving iintil the paycheck is no longer htmg 
written.) tf such a strategy exists, then this four 
hour saying is. a realizable saving. If not, we must 
concede that it is unrealizable and ignore it for fi- 
'nancial analysis purposes (although the hospital will 
strive to pyt t^e four hours to 'good use on new 
tasks), Aftej (andjpnly after) the* person is removed 
fron^he payrplCthe four hour savings will bp 4e- 
. scr\ht&-9S.3k^alized saving: 

Note that analysis (estimating that four hours" 
were required^ to prepare the census), planning 
(finding another four hqur saving that could Jbe con- 
solidated), and management action (eliminating 
the employee fi;om the payroll), were *all required to 
achifcve ?i realized suving* The COJM reviewer must 
be satisfied that all three ingredients are present be- 
fore savings- may confideiitly be expected. 

The most critical element of realization is man- 
agenient c}lmmitpjjj|t to<ake the necessarjj action. 
This is particufarl^.so with: labor, savings which 
usually ^requh^^f staff reductions. A.souikl<:ON ap- 
plication should'contain a list of clearly identified 
' positions j^q, he elhninated, the dates for elimina- 
l^iimfand the signatures 'of the cognizant depart- 
^mcHj" managers ^omniiti'n^^o make.the staff reduc- 
tions, iExperience has suj^gested intthe absence of 



sucK^an explicit commitment by the person(s) with 
direct authority and responsibility, that the reduc- 
tion gets deferred and often never macje. 
, This example of census preparation illustrates^ 
cost reduction. Suppose that external reporting re- 
quirements were pending that would expand the de- 
' tail required in the census and hence expand the 
time required for .manual preparation from four 
hours to six hours. Eliminating. this two hour in- 
crease with the system^ would be called cost avoid- 
ance. This is perfectly legitimate; however, com- 
mon sense suggests that spending money to ^ave 
money not yet being spent deserves a little extra 
scrutiny to assure validirjf: 



Identifying total costs 

With an analytical appjoach and some definitions 
in mind.^he discussion will now turn toward a , 
Idealistic assessment methodology. The ' hospital 

^should begin by considering project costs. 

A particularly commonplace deficien^|»in medi- 

Teal information system CON's is failure t^ consider 
^11 element^ ^f cost.' While due in som^ cases to 
oversight, \i is.Jikely that^this deficien^ is exa^cef- 
baled by the ^view thai COJ^J revie^v applies only to 
capital costs and not operating costs. Yet, it s^ems 
clear that if the hospitaf considers .decreojw in op- 
erating costs in its analysis as benefits^ i;t mu^t cor- 

* responrfin^ly consider increases in opiating costs as 

Veil.; 

To assist in identifying total costs. Table 9-1 pre- 
sents a cost checklfet. Not every cost element in Ta- 
ble 9-1 wiH*be present""in evecy project^ similarly, 
this table is' not necessarily exhaustive, a cost el- 
ement not listed might be present in a given project. 

In-prdjecling^the magnitude of a given cost ele- 
ment, ihe'marginal or additional cost should be 
used, not the averige- or- allocated cost. For exam- 
ple,- only the increase in the hospitals electric-bill 
should be used; not the averagc.jcost per kwh. Re-, 
mem,ber» the-* definition pf total costs are checks 
w^hich would not be Written, by the. hospital if the 
project were not undertaken. 
' Next to omission of^cost elements, the'next com- 
mon error in projecting costs is failure to estabfish a 
realistic ijjstallation and .'*shakedown". schedule. * 
Many project-related^ costs are -'period costs"; that 
is, they continue at 'a certain rate per month once 
thcjy.are startedMike a* running faucet; E.quipmen^ 
rental and dataf processing persohnel salaries are 




Table 9-1 Costch^Mlst 

1.0 Equipment 

1.1 Computers and peripherals 
Terminals ^nd printers 
Communications 
Interface devices 
Shipping 

Storage racks . • 

(Hties 
Floor space 
'Site preparation 
Air conditioning 
Electrical 
Cablinr ^ 
Sub-flooring 

Controls, monitors, alarms 

3.0 Software 

. 3.1 Operating systems 
[ 3.11 Rental ' 

3.12 Development/conversion 
3.13' Maintenance 

3.2 Application program^ 

3.21 Rental 

3.22 Developmental/conversion 

3.23 Maintenance 

4.0 maintenance (labor, equipment, part^ and su 
^ 4:1 Computers and periphera<s - 

4.2 Terminals and printers 

4.3 Communication equipment * * 
' ' " 4.4 Facilities (air conditioning, dtc.) 

5.0 arses' (instaHation and'usjage) ' ' - 

• 5.1 Electrical , 
. '^^.Z Telephone - X ' ; 

5.3 Air conditioning * , . 

6.0 Taxes and Insurance 
6.1 ^Salestix. . 
v:; 6.? Properly tax * 
6.3 Casualty insurance 

7.0 Training * * 

7.1 Initial training and4nstallatiorvsupport 
7.?^ Mnserviceti^inlng 

7.3 Documentation ' - • . 

' ' - . ^ ' , If , . 

• 8.0 Supf^lies • , 

* * 8.1 Tapes and disks' 
. ^ 8.2 Printerj)aper/fibbons , 

8.3 Forms and labels . " \ 

8.4 Punchedj:ards' 

*9.0 hianagjpment . '* ' 

9:1 Hospital ' • - ' , ■ ' 

9.2 Facillties-man?igement 

9.3 Consultants 

^o:o liitfustrialEngineerlng ^ 
/• ^ . 10.1 Implementation^ 

10.2 'Benefit realization ' 

^^.O^Lat)or Ffingq Benefits , \ 
. 11?1 Group Insurance ' * 
^ 11.2 Retirement ' 

11.3 Payroll taxes ' , ^ 

-1't,4 Vacdtiorv and holidays ' 



jmt^two examples. If a ^jlanned six month installa^ 
tiori schedule tum^ into twelve month^in practice, 
these period installation costs will be doubled. 

The best protection against schedule error is to 
survey several hospitals who have previously in- 
stalled the system of interest., A realistic installation 
schedule should emerge from such a survey. 

Implicit in this suggestion is installation of a ven- 
dor-provided system. Schedule misscstimates are 

* both commonplace and of a magnitude not infre- ^ 
quently^proaching disaster with f do-it-yourself ' 
systems development. While hospital management 
can^contrd^ the rate of expenditures Jby limiting 
their, approval of equipment rental or data process- - 
in^ Btiring, a one-year devclapment and installafion 
schedule can turn into a three-year schedule thereby 

tripling co^ts. ^ 

The adverse impact of schedule slippage is dou- 
We-barrcled. Not only do installation cos*ts escaiate 
but realizable cost savings are deferred. Because of 
the' time value, of money discussed earlier, the value 

• of deferred savings is diipinished.^Jn adc^tion to 
^ these financial consequences, credibility 'and moti- 
vation mdy also be Idlft. 

Thus,- the iinportance of a realistic installation 
schedule cSiniVot be over emphasized. If aH elements 
of costs are considered and a schedule consistent 
' with the actual .experience of other hospitals is em- 
ployed, a good assessment of. total costs should re- 
sult. Errors in. estimating individual ' cost clients 
.iviirbe made but they are likely to largely cancel 
each other out unless systematic bias is present.' 
Such bias might result if all estimates were made by 
a strong prpject advocate. Assurance that the est^^ 
mates were made by or reviewed by the hospital 
controller or some other independent agency is 
therefore prudent. ^ . ' ' 

* ' ' /; 

Idtntifying total benefits 

- Havings identified a time-phaied estimate of total 
project costs, the hospital must now similarly iden- 
tify project financial benefits. Table 9-2f, Benefits 

'Checklist, is useful for that purpose. Some of these : 
benefits require discussion. 

Realizable iMbor Savings will represent as much 
j^s 80% pf the benefits of level 3 syp^s. Detailed ' 
procedures for ^timating them require industrial 
engineering, of hospital management engineering 
skills; hoWevet, ^he approach is conceptually quite, 
straightforwird. ' *! , 
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Tabit 9-2 Btn«f Its chtckllst 

* ' ■ 

. 1.0 Realizable L9bor Savings 

1.1 Labor 

1.2 Fringe benefits 

1.3 Supervision and management 

2.0 Consumabfis 
2.1 Forms 
' 2.2 Medications and supplies 
2.3 Meals 

3.0 Previous System Costs 

3.1 Labor and fringe benefits ^ 

3.2 Equipmentand maintenance 

3.3 Supplies . 

3.4 Services ^ ^ 

4,0' Interest Cost$ 

4.1 Accelerated billing 
^ V 4.2 Reduced receivables aging 

: * 4.3 More accurate third party claims 

. . > " - 

5.0 papltai F^clltrt Costs ' ' * • ' 

5.1 Reduced length.of stay- 
5.2" Improved ^cheduling^ 
5.3 Shared facltities 

• Icfentify each hospital function affected by the 
system (e.g.* "admit a patimt"). ' ^ 

• Flovf chart each '/unction using pre-system 
manual procedures and again; using post-system^ 
automated procedures. 

d ' * 

• Assign standard times to estch element by skill 

category in each flow chart. . ^ 

• Subtract the times with the automated procedure 
from those >vith the manual procedure. ^ 

• Esnmate the frequency each function will be per- 
formed (e.g. , "admissions per month*'). 

• Estimate the cost of labor involved (e.g., "admit-, 
ting clerk monthly wage and fringe • 

• Examine fractional savings in a given department 
^ (e.g., "Admitting'') resulting; from different func- 

tions and establish a strategy for consolidating these . 
. fractional savings intp full time positions which can 
be eliminated (realizable benefits). * ' 

• EstaBlish.a time phased 'schedule of positions to 
be eliminated, identiifying 5/>^ci/ic/>asi/iom. 

• Secure written concurrence of the affected mana- 
ger-(elg., "i^dmitting^ Manager'*) and the hospital 
administrator. / ; 

• Convert eliminated positions into realizable dol- 
lar savings by applying the cost of labor to each 
identified'position and aggregating by month. 

There are m^ny behavioral considerations affect- 
"^ing this process which are beyond our immediate 
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purpose to discuss. The reviewer must make a judg- 
^ ment, however » about the likelihood that the hospi- 

tal will, indeed, realize the, labor savings projected. 
Except in- a rapidly growing hospital, this means 
people leaving the payroli 

In the Supplies category, manual forms are, of 
course, eliminated. Many patient oriented supplies 
• might be saved.' For example, a level 2 or 3 system 
with i^nii dose pharmacy capability might eliminate^ 
significant waste of unused' medications dispensed 
but not administered under a conventional hospitaf 
pharmacy/medical system. While typically the hos- 
50 " pital would have charged for these wasted medica-. 
^ , tions upon dispensing from the pharmacy, and so 
no financiaMosJ was incurred by the hospital, pa- 
tients (and third parties) will directly benefit finan- 
cially from eliminating this waste. Many other simi- 
lar categories such.as meals can be identified . 

Hospital interest costs may be reduced in at least 
two ways. First, hospitals typically wait three or four 
days after patient discharge before submitting a fi- 
nal bill to permit charge tickets to arrive from ancil- 
lary departnients. Automated systems typically per- 
mit reducing this cut off j^ripd to one or two days 
(long term tests, e.g., cuUures,- maTce it difficult to 
completely eliminate the cut off period). The hpspi* 
^tal's cash flow is moved up by this time and'^TIus one. 
time cash gain results in reducing interest costs. 

Similarly, better collection procedures and more 
accurate, detailed billings reducing queries from 
third parties can reduce average receivable aging. 
Again, an interest saving will result. 

Capital cost avoidance may also occur. We have 
already notfd that a level 3 system may reduce 
^ average patient jength of stay. If th"e resultant in- 
crease in patient thrqughput permits the hospital to 
postpone or avoid construction of additional beds, a , 
sayings of perhaps $80,000 per bed might result. 
• ' The interest on such saved capital funds can be at- 
tributed to the system. 

Improved s(!heduling by automated methods, say 
in radiology, may improve utilization of expensive 
. . radiology equipment and thereby eliminate the 
need for acquiring additional equipment. 

Sev^l departments within a hospital or'jncieed, 
severaljiospitals may find ways to share expensive 
« capital equipment or facilities which becomes prac- 
tical with the near-in^ntaneous communications 
capability of a medical information system. Again^ 
nhe interest value on the -gaved capital investment 
"^should properly be counted a$ a cost saving. 

E RslC • , ^ . • 



Spitie key assumptions 

In order to relate the cost and savings and arrivff at 
^ a return on investment or net present vahie,. certain 
'assumptions must -be made. Often these assiimp- 

> tions are never stated; they are merely implicit in 
the CON financijil analysis. Yet, these assupiptions 
often are more important in affecting the result 
than the cost or saving estimates themselves. There- 
*fore, the CON reviewer shoiild render these assump- 

* tions explicit and consider their reasonableness. 
The principal assumptions that should be idcntifield 
are useful life, Jnflatio|[i rate, installa^on scliedule, 
benefit r^lization schedule, financing method and 
risk. V.,^^ ' • / ' 

Medical information system equipment — com- 
puters, peripherals' and terminal— h^ an almost 
indefinite physical life if,properIv maintairrt^dUnThc 
rapid pace of technological development does, how- 
ever, result in a rather high ;:ate/of obsolescence and 

/perhaps results in decreased vendor support and 
availability of required maintenance skills and com- 
pfonents. Establishing a useful'life is necessarily arbi- 
trary. Expedience suggests, however, that in the ab- 
sence' of a well-reasoned argument for another pc- , 
riod, a useful life of seven years with no salvage 
value is reasonable. , * ^ * 

Inflation has become. major jfactor in our 
economy. Medical information Systems represent a 
potential inflation fighting tool as future costs 'sub- 
ject to inflation, particulai;ly laboif costs, can be re-* 
placed by a pffesen^ fixed cost. Unfonunately, this 
may be offset by higher interest rates for system fi- 
nancing (historically, "no risk" interest rates are ap 
proximately i2. to 3% pfus.the inflation rate). Never- 
theless, estimates of future costs and savings should 
be adjusted for inflation. 

Inflation rates may differ for various cost and sav- 
ings elements. Equipment fnaintenance may, for 
example, be fixed by contract with the vendor over 
a specified period. Labor costs may be governed for 
a period by a collective bargaining agreement. In 
the absence of specific guides, a reasonable ap- 
'proach is to use the return on government bonds 
with a maturity cor|ipai:able to useful system life less, 
2 to 3%. Thus, if government bohds with a matur- 
ity seven years hence are yielding 10!^%, an infla- ' 
tion rate of 7 to % is implicit. in this yield 
reflecting the market judgment. An inflation rate of 
8% would be reasonable for analytical purposes 
based on this example. . ' ^ 



Earlier in this chapter the importance of estab- 
lishing a realistic installation ' schedule was disv 
cussed, Jt is reiterated that the best test is. to con- 
sider jthe actual experience of other hospitals in in- 
stalling the same system. The installation schedijle 
should be supported by such data; it shoul.d not 
merely reflecit the vendor's estimate which may tend 
to be optimistic. 

Similarly; a benefit realization schedule must be 
carefully established. Many CON applications sHow 
projected savings commencing immediately. No 
savings can occ^r until' after installation is com- 
plete. Then, a finite period is usually required be^ 
fore all savings can be realized. A levd 1 system 
might require three months to install, three months 
to "shakedown" and s|x months to realize savings* 
hence, all assumption that savings begin in the sec- 
ond year might be realistic. A level 3 system might 
require 12 months to install, six months to "shake- 
down" and six months to realize savings so that sav- 
ings might not begin until the third year. These are 
generalizations which should be replaced by a rea- 
soned analysis in a specific case under review. Rare- 
ly, however, can savings be assumed to start instants 
ly. , ... 

Financing methods tend to confuse an analysis 
but also represent' an opportunity for substantial 
savings. Conceptually, any financing should be. 
"backed out" of the cost stream. For example, if 
equtpfnent costing $b million is acquired on a five 
year financial lease (in contrast to a true lease), our 
analysis would show $1 million cost in the first year, 
not |22,000;per rtionth for the first 66 months. 

* Under the return on investment analysis method, 
investment theory calk for comparison of the rates 
of return with the average cost orcapital to the hos- 
pital. From a purely financial viewpoint, if the proj- 
ect has a>eturn of |[2% and the hospitals average 
current borrowing costs (weighted average of bonds, 
bank loans, etc.) is 10%, then the project is finan- 
cially justified, (In practice, of course., the CON re- 
view will lead to a judgment on a broader basis.) If 
the hospital can finance the project from existing 
funds, the cost of capital should not be considered 
to be zero, but rather should be set at a level ap- 
prqximating the "opportunity cost" of those funds, 
that is, the foregone 'investment returns which 
might be a bank certificate of deposit rate of, say 

10%. . . ; 

Computer^quipment vendors typically offer lease 
or installment purchase financing for their Equip- 
ment. This d not autoqiatically be accepted. 



however. While a detailed exposition .of financing is 
» beyond the purpose here, the following alternatives 
should be considered : 

1. Use of hospital funds. 

2. Third party leasing, particularly where widely 
used computer equipment is involved. * 

3. Bank borrowing using the general credit of the 
hospital. • / 

As any experienced financial officer is aware, care- 
ful analysis of financing alternatives can produce 
major savings-(or avoid major unnecessary costs). 

Finally;^no financial analysis is complete without 
consideration of rwA^^e "downside" in financial 
jargoh). Hisk is simply the possibility that acfualre- 
sults might differ from projected results. Although 
it cannot be documented, perhaps half the com- 
puter projects in American,hospitals have failed to 
produce projected financial benefits. YSt, a review 
of more than 50 medical informatipp system CON 
applications failed to reveal a single instance of risk 
assessment! / . 

Risk ajsefsiAent can be most easily performed by 
first identifying the variables most subject to errors 
in projection, establishing a *Vorse case""estimate 
fpr each such variable, and then examining the im- 

• pact of each "worse case" on the overall result, both 
singly and in combination.. Typically, the installa- 
tion ^schedule, the benefits;realization schedule and 
la1)or savings are the three variables most subject to 
projection errors A simple "worst case" analysis 
might examine* the impact of doubling the two 
schedule periods and halving the projected labor 
saving. ^ ' . 

Risk analysis is particularly important fti "do-it - 
yburself * projects. Not infrequently, hospitals who 
have undertaken de now developm"ent or even 
"tailoring" of software packages have seen years go 
by with the "meter running"— data processing 
salaries and equipment rentals paid— with little or 
no benefit. Just as no physician would consider un- 

. dertaking a course of treatment without carefully 
considering the possibility*and extent of adverse re- 
sults, no responsible hospital should commit itself to 
a major medical infonnation system project without 
risk assessment. , 

Assessing 'risk 6bes not, of course, eliminate it; it 
merely renders it explicit in the ^^ecision-making^ 

.process. The only way to reduce risk is to emulate 
' success; that is, find and follow a course of action 
which has been "followed hy other hospitals under 
sinxilar circumstances with demonstrable successv/ 



Acas#$tudy the time of this applicktioh; it is reasonable to as- 

- It is useful to examine how the concepts set forth in '"""^ ^ ^ ""'^ respectively. 

this chapter might be used in an actual review. Data The method calls for separating out the effect of 

will be taken from an actual review. JFot this pui;- financing so the financing of "software and^iard- 
ppse. a rather complete application fdr a systeni'^^r^** are "backed out** at 13%, leading to a cal- 

known to perform well has'been selected. Since the * culation of the purchase cost of $732,62fiL Similarly, 

purpose is not to criticize any particular^hospital ox the "installation costs'* are $43,028. ^ • 

MSA. the hospital, system and HSA \villnot beiden- Now, it is necessary to consider any omitted in- 

tified, even though the application is a public dacu- stallaiion costs. In the^absence of specific infopna- 

mcnt. ' xion, the following hnfonticd "guesses** will be made 

The hospital's ''Cost Jusfificatioa Analysis** is using Table 9-1^ as a checklist: » ^ \ 

reproduced in 'Figure 9-1. The analyjsis will be ' 

52 ' based on these data, bringing in other data fpom the Equipment Shipping $ 1 ,500 

applicatibn or making assumptions where no data is Site Preparation. .' . 12.000 

provided. — .^Electrical , 5.000^ 

Initially, it may be noted that savings exceed costs Cabling . r. .' 7.000 

in every year— the return on investment is infinite! Applications development (data tables), 

Similarly, if a target return of 10% is used, calcula- (2 man-years @|15.000/m-y, plus 25% 

tioh from the seven year stream oft*!total cost less ' fringe) , . . : . 37,500 

savings** results in a present-value of $432,014'. Since Electrical Utilities 2.000 

there is, no initial cost, this investment exceeds the Sales Tax -^% 36.181 

1 0% investment criteria (or any other rate we might Casualty Insurance — 1 % /year 7.2S6 

have set). Indeed, if. enough investment opportuoi- Training and installation support (5 

tics like .this. were: available to the hospital, patients man-years @$15.000/m-y. plos 26% 

would no4ongcr hav^.to be charged for health care! fringe) ^ f 93.75P 

To begirt a.trTtical analysis, it is first necessary to Supplies, a ... ^ ... .... »^ 10,000- 

m^ake explicit the key assumptions: . Industrial Engineering (1 man-year 

'@$25,000/m7. plus 25% fringe). . : . . . 31.250 

• UscfuMife— seven years is used in Figure 9-1 and 

it is agreed that this is reasonable., . ^^^'^ necessary to consider operating costs in ^ 

^ Inflation rate- 6% is assumed in/note #1 in Fig- ^^^^.f ^^'^^^^ ^^^"^ "Equipment maintenance 

ure 9-1. This seenis^^am«wi»Uo^ut it will be ac- ' ^""^^ """'^^ addition, using the 

cepted. Other rates^used in notes #2.>3 and #4. * Table 9-1 checklist, the followipg operating. costs 

. •'^Installation Schedule^The application indicates "^"^"^ P^^^^^'ftd. These will be , 

five months from start to equipment .installation ' ^"^"'"^ y^^'' 'hree through 

seven * 

and four more months to "bring up** the system 

througjiout the hospital. . J System Coortfinator (data tible mainte- 

• Benefit Realization Schedule^None is stated al- (1 m^in-year @$20.000/m-y; 

though Figure 9-1 suggests benefits are fealize4 . plus 25% fringe) $ 25 O&Q 

simultaneously with installation. It will be assumed Electrical Utilities . . 2 OOa 

. , to require three mo^njhs after completion of installa- Casualty Insuranqe- 1 %/year 7236 

tion. Thus. beneAts will commence ia the second Training (included in hospital training 

year (nine months installation plus three month staff duties without staff Addition) -0- 

benefit realization periods). ' ■ Supplies.....' 10.000 

• Financing Method -The application suggests industrial Engineering (^ man-year 

"software and hardware" and "installatioti" are ^ "@$25.000/m,y. plus* 25% fringe).- 15.626 

funded by the vendor over the seven year period at a * 

rate in excess of the hospital's local bank credit « The next step is to examine projected savings. 

• lines. An informed "guess" is that the hospital's lo- . The first adjustment will be to exclude all savings in 

cal rate is one point over prinje and financing rate is the first year as savings cannot logically accrue until 

three poinuover^ prime. Since the prime was 10% at . installation and benefit-realization ? 
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210,665 , 


$ 212,903 


$ 2t5,276 


$ 217,79V 


•$1,476,430 



Recovery of Lost Charges 
, Reduction of Waste Meals ^ 
' Forms Cost Reduction * 

Discount 

Reduction of EDP Equip.* . . 

Increased Cash Flow * 

Personnel Savings .' 



$ 109,000 


$ 119,900 


$ 131,890 


$ 145,079 


> $ 159,586 


$ 1^5,545 


$ 193,100 


-$1,034,100 ' 


> 13,000 • * 


" 14,170 


15,445 


16,835 


18,350 


. 20,001 


21,801 


119,602 


'9,900 


10,890' 


11,979 


13,177 
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15.944 


17,538 


93,923 
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6,000 
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6.000 
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♦ .2,600 
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• 2,600 


' 2,600 


2,600 


2.600 


20,000 


21,800 


23,762 


25,900 


28,231 


3a772 


33,^41 


184,006 


75,000 

> : 


81,000 


87,480 


'94,478 


102,0^(6 . 


110,198 


119,014 


6^9.206 


$ 235,500 


$ 256,360 


$ 279,156 ' 


$ 304,069 


•$*331,298* 


$ 361,060 


$„ 393,594 


$2,161,037 



TOTAL SAV4NGS 



Total Cost Le^s Savings 
Cost Per Patient Day . . . 



($. .30.819) 
-0- 



($ 49,7J9) 
— 0— 



($ 



70,603) 
-0- 



($ 93.404) 
• -0- 



($ 118.395) 
— 0- 



($ 145,784) 
-0- 



.($'175,803) 
-0- 



($ 684,607 ) 
-0— 



Nores ^ -v - • 

1— Equlpmcm MiiAt«nan€« is tht only vWiablt cott to.th« tysttm during the>4|pn ytar contract. TtM increaM is 
litd to th« Consum«r Pries lnd«« and for ths pucposa of this comparison is attragad to a 6% par ytar incraasa. 

2— iWcovary of lost chargss Is basad on a consarvatlva 2JS% of anclilafy cKargai| with a 10%'par yaar Incraasa. 
using national avaragas of 3-5% for lost chargas would rasult In slgnHlcanj 
flactadabova. J 

3— naductlon to waatad maal savings faprasanti a projadad 9 maals par day al 
lost dua to transfart, surgary, diat changaa, ate. Thoaa will t}a aliminatad^M a 
status communications. An ahnual Incraasa of 9% was pro|aclad. 



^mora savings thaihthosa ra* 

7Saach whlfiK aracurrantly 
in oT tp% Instant (Jatlant dIat 



) 

4— Form costs havaavaragad an^ can reasonably ba axpactad to continue to average a 10% increase for4ha next 
seven years. 

9— This raftacts iha elimination of tha cansus systam whlc^ prasanlly xosty 168 par patient day. 

6— The system will result In the patient bHI bakig ganarstad four days wnef than Is now possible. This will ra- 
sult In an annual caah f Iowe)ncraa8«of $2ltX>O0t Invested at 9% par year. 

7— Personnel savings rapraaant 6 PTEs with fringa banef Its. 
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Next, savirlgfr^rom ••Recovery of Lost Charges'* 
arc deleted based on the reasoning^pjesented earlier 
in Chapters. -^.^ . " f 

Air other^prbj^ctecl savings are a<;cep(erf as pre- 
sented. While an independent reviewer makes 
somewhat different estimates, the results would not 
change materially. It is constructive, however, to 
•eJftmine the' "Personnel Saving^" Elsewhere in the 
application these are identified as: 

» * 

Department F.T,E. Personnel Reductions 

Admitting . . : 2 

E.D.P. 2.5 

O. P. Registration. ^ 1 

Racliplogy 0.5 * 

Total ReduGtions-. ... 6 F.T.E. ^ ..^ 

These appear quite reaspnable for the system. pro*- 
posed. Reductions in' a'dihitting and registration 
may Ae expected. The radiology reduction un^ 
doubtedl^ is related^to more efficient handling of 
outpatients. ,The E.D.P,' reductjon/presu^ably re- 
flects a reduction in key\ pupcWTSp^rators since 
charige collection is now automatic and undoubted- * 
ly relates to- 'reduction of E.p.P. equipment" which 
are probably key punch machines. . * ^ 

Fractional F.T.E. savings, are questionable bbt 
the assumption will be made. that* part-time ^ec^le 
4ire being removed from the payroll. Ordinarily, 
fractional RT.E. savings are not realizable. , ^ 

Note that there are no savings in Nursing. Sinoe 
nursing is by far tl^e largest department in any hos- 
pual; typically representing half or more of the 
work force, major produrtivity improvement must 
include major nursing department staff Teductions. 
This i5||K)Ssible only witn^more comprehensive sys- 
tems. While no employee data is {^resented, the sub* 
ject hospital probably has a work force of one thou- 
sand or more. Thus, the productivity impact ap- 
pears to belessthanl%. 

Review of the Benefits Checklist presented^in Ta- 
ble 9-2 suggests vthat all relevant savings were 
claimed. It is now possible to adjust the Cost Justifi- 
cation Analysis presented in Figure 9-1. The ad-, 
justed Cost J^$tificatio.n Analysis is presented in Fig- 
ure 9-2. ^ 

1rhl3 adjusted analysis suggests a different 
situation than the unadjusted analysis.^noring fi- 
nancing costs, it may be seen that the initial invest^ 
ment of $1;038,405 is not recovered over the seven 
year useful life but is only reduced to $644,259. 
Thus, the project has a negative return; that is, it 



costs more than it ^aves. Therefore, a review deci- 
sion must be made on the bai^ pf whether the i^ri- 
financial benefits (e.g., patient care benefits) arc 

worth the increased cost. 

* ^ 

To efjjablish this cost, we must calculate the net 
present value (or cost) using an interest rate ap- 
proximating the hospitals weighted srverage cost of 
capital, k was estimated that the hospital had ac- 
cess to bank credit at 11% and long term lease 

- credit at 13%'. Theref6re, a 'reasonable figure for ' 
the hospital's weighted average cost of capital is 
12%. 

s 

Using a finahcial calculator, the net present cost, 
^ of this ppoject is calculated to be $804,254. (This 
calculation discounts the stream of costs or savings, 
back iq the present at the chq||^n interest rate.) The * 
hospital board and the HSA must thus decide if the 
patient care benefits are worth apprOxinfiately 
$809,000. 

This exannple illustrates hgw an, apparently cost- 
effective project may npt be cost-effective at all. Of 

- course, the estimat^sinade here may Se open to de- 
bate. Nevertheless this methodology may prov^to 
be useful to those who must make real decisions. 

'^Risk was not considered in our example. The pro- 
> posed systeni is. a Widely installed system from a 
, ' repubabltf vendor. Therefore, it is unlikely that rc; 
suits wjll differ significantly from our adjusted 
analysis: The major risk js likely to be failure tp 
^realize the 6.0 F.Tv^. personnel reduction which ac- 
1 counts for a majority of the projected saving. There- 
fore)' as part of a review of this project, a written 
corhmitnient by the co^izafit department man- 
agers and thevadministrator to eliminate the taVgct- 
^ ed positions on a stated schedule should be re- 
quired. . * . 

In examiriing a. less proven system, it would be 
necessary to famine the effect;^ of, say, ^ one year 
slip. Installation laboY costs would continue for year 
. two ^nd savings would not commience* until year 
three. Using tlie figures from this example, ohe ' 
woijld conclude the "downside" was,perh,aps>qi)ar^ 
ter of a million dollars associated with \ one-year/*^ 
schedule slip. * ^ ' * * * ^ 

Replacing Intfftctiv^Systamt > ; 

*The method sug^ted srboye re*quircs 'comparison 
of costs and savings projected ;for a proposed new 
system .with hospital costs prior to its installation^ 
There is one circumstance where this method may 
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Flg«K»0-2 CMtJu«tMlcatibn«Mlyiite--^^at«i( 



VMrfwo 



Y9fthr$9 



Costs 



Vm/s/x 



"Software and Hardware" 

♦•Installation Gosts" \ . . . v. . . . . .v . . . 

•^Equipment Maintenance'* ' t. 

Equipment Shipping. - 

Site Preparation 

Electrical f ; f 

Cabling ' ' , 

Applications Development ,5 

Electric Utilities \ 

Sales Tax 

Casualty Insurance 

Training and Install Support : . . 

Supplles-f forms 

IndusWal Engineering , 



$723,628 
40,028 
* 31,332 

1.500 
12.000 

5.000 

7.000 
37.500 

2,000 
36,181 

7,236 
93.758 
10.000 
31.250 



Total Costs 

Cujpniative Qpst. 



$1,038,405 
$1.038,'405 



AAA A 

$33,212 


— 

$35,204 


/- 
$37^316 


$39,554 


$41,927 


I ' 

. $44,442* ^ 




25,000-. 
2,000 


26.500 
' 2.120 ' 


27.825 
i,247 


29,495' 
2.382 


2,525 ' 


. 2,676 


• 


7.236 


7.236 , 


7,236 


7.236 , 


• 7-,236 


• 7.236 




, ^ lo.ood 

15.626 


^ • 11.000 
16.563 


i2.iog 

17,556 


13,310 
18.610 - 


,14,641 

o19,726 


16.105 
20,910 




$. 93f,073 
$1,131,478 


$ 96,623 
$1,230,101 


$ 104.280 ' 
$1,334;381, 


$ 110.587 
$1,444,968 


$ 117,319 
$1,562,287 


$ 124(509. . 
$1.6C^.79a 





Savings 



"Recovery of L6st Charges" 

"Reduction of Waste Meals" 

•Torms Cost Reduction" 

"DiscounflT... ; , 

"Reduction of EDP Equipment" 

'"Increased Cash Flow" ? . 

"Personnel Savings" 



$14,170 
10.890 

orooo 

2,600 
21,800 
81,900 



$15,546 
11.979 
6,000 
2,600 
. 23,762 
87,480 



$16,835 
13.177 
6.000 
2,600 
^,900 
' 94.478 




$18,350 
*14,495 
6.000 
2.600 

102.036 



$20,001 
15,944 
6.00Q 
2^600 
. 3b.772 
110,196 



$21,801 
17.538 
6.000 
2.600 
33.541 
. 119,014 



Total Savings . . 

' Cumulative Savings . 
Total Coats Less Saving^ . . . . . 
Cumulative Cost Less Savings . 



-0- 

$1,038,405 
$1,039,405, 



$136,460 
«$136.460 
($43,387) 
$955,018 



$147,366 
$283,826 
($50r743) 
J904,2 7S 



$158,990 
$442,816 
($54,710) 
$849,565 



Cost aixTswHogt f n quotallbn mMM art Htm* conUln«d In th* orf glnal analytit (fi^um 9-1). TtM oth«r costs an4^Mvlno« lt»m«»r« mJM MdMcrtM In th« t«xt. 



$171,712 
$614,528 
($61,125) 
$788,440 



$185,515 
$800,043 
($68,196) 
$720,244 



$200,494 
$1,000,537 
($75,985) 
$644,259 
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lead lEo an erroneous conclusion — where the pro* 
posed system will replace a previously installed, in- 
effective system. ' * ' . , " 
' To illustrate, considerjthe extreme case where ^ 
hospital has installed a system costing $1 million per^ 
year and producing no benefits. The hpspital now 
prepares to replace that system with a new system 
costing $500,000 per year and producing no bene- 
fits. Using the suggested methodology blindly will 
lead to the result ^at the"* new system will save 
$500,000, and hence, is, cost effective. Common 
sense suggests that an even better plan would be to 
throw oul^ihe old system, and reject the new 
one- and save $1 millioni ^ 

*If circumstances are encountered where this 
problem may be present, it can be easily avoided by 
a second economic analysis^ using thie hospital with^ 
out the existing medical information system as the 
baselini^ for comparison with the proposed new sys- 
tem. * - ' « 



etartial systomt ^ 

Occasionally, the reviewer must consider an appli- 
^ cation to review replacementjof a portion of a sys-^ 
*^tcni or addition to an exi^txikg system rather than a 

totally riew system. TKe procedure is identical to 

that whjch we have used for a cpmple^e system. 
Keep in mind, however > that marginal costs and 

margi'na/ savings should be used; that is. only the 



changes in cos ^ and savings. These marginal costs 
and savings ar? then related by a return ort invests 
ment or net pn sent value analysis.,* 

It IS possibW, of course, that the original system 
was nevef subjfected to CON review. Apart from the 
legal prohibition against ex post facto administra- 
tion of the law/, there is little point in reviewing a d<j- 
cision already/ made and implemented. Instead, at- 
tention shoulH be focused on additions, replace- 
rnent or remcl^al decisions. 

Concludingnote 

The analyst mUst remind himself that he is attempt- 
ing to estimate future tesults. Despite use of six or 
seven significant figure numbers and sophisticated 
analytical techniques and calculations, the preci- 
sion q{ the analyst's results are still largely limited by 
the validUy of estimates arid assumptions. 

The real issue before the analyst is whether the;^ 
projectjs going to reduce or increase health care 
costs for the community. If they will increase, some 
estimate must be made of how much, which can 
then be related' to the nonfinancial benefits. In the 
case study, it was concluded that the decision mak- 
ers must decide if the patient care benefits over 
seven years are'wbYth $800,000 to the community. 
Failure to focus on this central question often results 
in the analysis being ignored when the decision is- 
made. ^ 
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Introduction c . 

In Chapter 2. if was noted that one of the criteria es- 
tablished by HEW regulations under P.L. 93-641. 
provides for: C * ^ • 

**The special needs and circumstances of bio- 
medical and behavioral research projects 
^which are designed to meet a national 
need- 
Computer systems have become a widely employed 
tpol in research. Hence> it is desirable to develop 
.some additional tests permitting differentiation be- 
tween systems properly subject to HSA review based 
on community needs and standards, and those fall- 
^ing within the criteria cited above. 

MattrlitHty 

Clearly, the computer systems used solely for. re- 
search with no application to patient care fall with- 
in the. "special, needs and circumstance/* The con- 
verse would not fall in this category. Frequently. - 
however, a medical information system may be used 
for both purposes, particularly in teaching hospi^ 
tals. , ^ ^ 

^ In this case, inquiry myst be made into the pri- 
many use or motivation for installing the system. If. 
for example, the system would be discontintfecT if 
ti^ rcse;tirch was terminated, it is likc^Jy that.patient 
care rendered via the system is* incidential and 
henoB^apt material. Again, the converse h true. 



, Finincia(8upport 



If the finanrial cost of acquisition and operation of 
a computer system as funded undet a research grant^ 
or contract, it clearly falls under the "special needs 
kndl circumstance* criteria. Here, the converse is 
less clear. Traditionally, patient car^ funds^ have; 
subsidized research to some extent in teaching hos- 

-ERIC • . 



pitals. The HSA will be callej^ upon to make a judg- 
ment » balancing communitvhea)th care costs 
against national needs. " ^ * ^ ^ \ 

Marginal costs " 

Since systems with mixed objectives (i.e.. both pa- 
tiem care and research) are likely to present the 
most difficulty to the reviewer; it may be ifseful to 
use marginal analysis. This requires conceptually 
dividing the proposed system between its objectives. 
An estimate might be made oi the cost of the system 
and resulting benefits if only th^' patient care fea- 
tures were provided. This could then be assessed us- 
ing the HSA*s existing community standards. The 
marginal cost'of the research features could then be 
assessed against the "national need"t:rit^r(a. 

Organizational control 

While, there is nothing fundamental about which 
organizational entity, controls a computer system, 
control may sometimes be a useful'empirical guide- 
line. It would be reasonable to expect a pre- 
dominantly research system to be under the bontrol 
•of a medJcal school or a research investigator. Pa- ' 
tient care systems, conversely, would usually be un- 
der the control of the hospjta) adjrginistrator or one 
of the hospital department heads. 

This test can. of course, be easily' circumvented 
by siniply setting forth the "right answer" in an ap- 
plication. Therefore, it should be viewed as only a 
helpful adjunct to other tests. 

Incremental development « 

Occasionally, a research-justified computer systetn 
will be used as the.founjlation for subsequent incre- 
mental development of a patient care syjtem. Initial 
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review is awiaed and sub^uent de^efc^^fent pro; and, attaclced. Decision makipg by hospitals, has, 

cceds by adding equipmMt and personnel in incre- beeiTquestioned in certain instances, 
mcnts small enough to fall under the minimum dob'" It is imperative that this critical cpntexl not leave 

lar criteria ofjjie HSA. The result xn^y be a system the reader, particularly the HSA reviewer, with a 



requiring an annual expenditure of. a million dol 
^ .iar$ ar more charged against patient car^^'^^ds and 
yetlio boarH or HSA review haslaken place. ^ 
Such a result may reflect the unplanned ^conse- 
quence of opening the Pandora's Box of "do-it- 
-yourself medical information systems develop- 
ment. Or it may reflect "gamemanship" designed to 
circumvent both internal and External procedures^ 
for major capital expenditures review. , Hospital 
boards, and HSAs should maintain su^tcient* sur- 
veillance to assure \hat incremental development 
without adequate review is discouraged. 

Concluding note 

The subject of this book has been a critical review of 
^ Gertificate-of-Need applications fV medicalMnfor- 
mation systems. Shortcomings have, been identified^ 



negative impression of the merits of medical infor- 
majtion systems in the hospital. The, opposite is in- 
tended and desired. In Chapter 1, the view was ex- 
pressed that, "botl) ^experience and research have 
amply demonstrated that this technology can have a 
^worable impact on the quality and cost of hospltal- 
T)ased health care delivery. " i 

Therefore, jt is hoped that t|)is)book will not be 
used to Vlock the introduction of tHis tec^hnology, 
but rather as an aid to permit the health planning 
review community and the hospital management 
community to work together toward better, more 
insightful decisions that will contribute to better, ■ 
cheaper.health care for all. * 
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Appendix. ^ 
For (urth«r reading- 
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This book has been written^for the reader who ^oe^ 
not have ^training or experience with medical irifoir*. 
n^ation systems, yet must make informed dedsiotis 
on their proposed installation in^a hosgital. The in-* 
' lercstcd reader may wish to explore this subjfett'fur^ 
ther, of maybe called upon to direct bthers to addi- 
tional sources. * * . 

*The lay reader majr find fpur publications to be 
of particular interest: ^ - ^' 

Austin, CharlesY^" Information Systems for Hospital 
Administration," Health AHministration Press^" 

Hodge, ^elville H.: "Medical Information Sys- 
tems," Aspen. Germantown, Marylan^^ 1977. 
Lindberg. Donald: "The Growth of Medical Infor- 
mation S^steihs in the United States," Lexington 
Book, 1979; - ' ^ 

ffice of T^jdhnology Assessment: "Policy Implica- 
tions- of Medical Information Systems,** ^(fp^jgress 
. of the United States, Washington, D.Q, Noveih- 
ber. 1977. . ' ' . 

The most extensive evaluation patient care aftd 
- economic benefits iFrom a niedical information sys- 
.tern lever carried oXt was thai conducted by. the Bat- 
Je^le Columbus LabQratories under HEW sponsor- 
ship of the Technicon TMedical Information System 
installed lat the^ El Gamino' Hospital, Mountain - 
-Vicw^ California. The^ research finding are co'n- 
,taincd|i^sericsbf'reports:* / 

B?rrcttf James. P., Barnum, Konald A., Gorttah. 
\ Hcnjamin^., and^Pesut^Robckt N.: "FinaPRe- 
^ '.port Vn Evaluation of a Medical Information Sys- 
tem in'a General •Community Hospital;" B^i^ttelle' 
^ Colitmbus Laboratories, ^<Jolumbu5, Ohio, De- 
cember 19,1975. . > M 
Can. John. E., Jr., NorwMa, Donajd'brr Cook, 
Margo. Fleming, John.C, Rydejf. Richard &r 



Watson, Ra^h j.:' "Demonstration and Evalua-. 
ion of a Total Hospital Information System," El 



l^minq Hospital, Mountain View, California, 
. December 1975. 
.^Barrett, J^ames P., Hersch, Phillip L.. and Caswell^ - 
^ Ralph J.: '^Executive Sumnjary on Evaluation of, 
the Impact of the Implementation of. the Tech- 
nicon Medical Infonnation System at El Canxino 
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(HRA) 77-3186 International Confoipi^ce on >Orug and Phar- 
^ maceutical Services Reimbursement (PB 271 

386) ' • 

Emergency Medical Services: Research 
Methodology (PB'279 096) , 
Health ^Survey Research Methods, Secopd 
' • . BienrWal Conference (PB 293 492) 
(PHS) 78-3208 ^Drug Coverage Under National Health In- 



surance (PB 293 468) 

Health Servtoes Research In Puerto Rico (PB 
292 326) j 
Cost Accounting for Pharmaceutical Services 
(PB 80-157 936) i 
Medical Technology': The Culprit Behind. 
Health Care Costs? (PB 299 408) * . 
Emergency .Medical Services Research |^ 
Methodology: Workshop 1 (PB 294 048) 
Emergency Medical Services Research 
Methodology: Worltsho^ 2 (PB 80-142 292) 
Effects of the Payment Mechanism on the' 
Health Care Delivery Sy8tem^(PB 291 231) 
A National Conference on Health P9tlcy, 
^ Planning, and Financing the Future erf Health 
Care'^or Blacks In America (PB 292 55p) 
Emergency Medical Services Systems' as a 
Health Services^ Research Setting (PB 297 
102) * ' 

Medical Technology. (PB 80-149 511) . ^ 



ERIC 
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(PHS) 7W256 Sharing Health Care Costs (PB 80 162 795) 
(PrtS) 79-3257 Health Facility Reuse, Retrofit, and Recon^ 

figuration (PB 8ai42 383)' ^ 
(PHS) 89-3288 Hispanic Health Services Research 



RtSMrch Mantgf mt nt ^ 

The Research Management Series describes programmatic 
rather than technical aspects of the NCHSR research cf- ' 
fort. Informatiep is presented on the NCHSR goals, 
research objectives, and priorities; in addition, this series 
contains lists of grants and contracts, and administrative 
information on funding. Publications 4n, this scries air in- 
tended to bring basic information on NCHSR and its pro- 
grams to research planricfs, administrators, and others 
who arc involved with the allocation of research resources.^ 

(PHS) 79-32^0 Emergency Medical Services Systems 
Research Projects* 1978 (PB 2^ 558) 

(PHS) 80-3271 Emergency Medical Services Systems 
Research Projects Abstracts, 1979 



NHCES . 

The National Health Care Expenditures Study Series 
presents inforination and analyses on critical national 
health policy issues. Basic data were obtained from the Na- 
tional Medical Care Expenditure Survey, a statis^cal pic- 
ture of how health services are used and paid -for. Data 
Previews give preliminary estimates of key measures. 

(PHS) 8<W276 Da:ta Preview 1: Who are the Uninsured? ' 

U S GOVERNMENT PRWTING OFFJCf 1981 —^tWS? 1 1 



(PHS) 80-3275 ' Data Preview 2: Charges and Sources of Pay 



(PHS) 80-3278 
(PHS) 80-3290 
(P|HS)'80-3291 
(PHS) 8a3296 



ment for Dental Visits with Separate Charges 
Data Preview 3: Who Initiates Visits to Phlsl- 
clans' Offices? 

Data Preview 4: Health Insurance Coverage of 
Veterans 

Data Preview 5: Charges and Sources of Pay* 
mentMor Visits to.Physlclan Offices 
Data Preview 6: Waiting Times In Different 
Medical Settings: Appointment and Office 
Walts . 



Policy Research 



/ 



The Policy Research Series describes findings from the 
research program that Have major significance for policy 
issues of the moment. These papers are prepared by 
mejnbers of the staff of NCHSR or by independent in- 
vestigators. The scries is intended specifically to inform 
those in the public and private sectors who must consider, 
design, and implement policies aficcting the delivery of 
Health services. 
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(HRA) 77-3182 Controlling the Cost of Health* Care (PB 266 
885) 



Program Solicitations . 

(PHS) 81-3292 Granfs for Research on Health Prornotlon and 

* Disease Prevention 
(PHS) 81-3299 Grants for Dissertation Support, 1981 




